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Linpsay 8S. OLIVE 


Sebacina minima sp. nov. (Fig. 14). Tenuissima, inconspicua, griseo- 
alba, superficie praecipue sicca sub lente minute setosa. Subiculum definitum 
nullum, elementa hymenialia supra hyphas indistinctas sparsa; cystidia 
eylindracea, hyalina, tenui-tunicata, 6.3-10 x 18-70 »; basidia globosa vel 
late obovata, 6.8—9 x 7.2-9 yw; sterigmata comparate brevia, subulata ; basidio- 
sporae breviter cylindraceae vel ovatae, 3.6—4.5 x 5.9-8.1 uy. 

Broadly effused, very thin and inconspicuous, grayish white, minutely 
pruinose under lens, drying invisible to the unaided eye, but appearing 
minutely bristly (by virtue of the projecting cystidia) under a lens. 

Hymenial elements arising directly from the substratum and with no 
apparent subiculum ; cystidia occurring singly, hyaline, cylindric and usu- 
ally slightly tapered from base to apex, thin-walled, blunt-tipped, 6.3—10 x 
18-70 y»; basidia globose to broadly obovate, 4-celled, 6.8-9x7.2-9 uy; 
sterigmata subulate, usually not exceeding the basidium in length; basidio- 
spores short-cylindrie to ovate, depressed on one side, apiculate, 3.6—4.5 x 
5.9-8.1 », germinating by repetition. 

On rotting wood of Hibiscus tiliaceus, Fautaua Valley, Tahiti, July 3 
(T392, type). 

This is another species of Sebacina which has fructifications too thin to 
permit determination of the texture. Also the hyphal development was so 
scant that it was not possible to determine whether clamp connections are 
present. The only species which has heretofore been commonly recognized 
as belonging to the section Heterochaetella is 8S. dubia (Bourd. & Galz.) 
Bourd., also found in Tahiti, but that species has long, slender thick-walled 
eystidia that arise singly or in tufts from a subicular layer. There are also 
differences in microdimensions. Several varieties of the species are recog- 
nized by Bourdot and Galzin (1928), one of them being var. psilochaeta, 
the only variety with thin-walled cystidia. These cystidia are emergent 
along most of their length and measure 5-8 x 25-32 ». The basidiospores are 
oblong, laterally depressed, obliquely attenuated toward the apiculus, and 
measure 3-3.5 x 5—6 p. This fungus differs from the new Tahitian species in 
several respects, but is obviously related to it. Although I have not examined 
type material of it, there seems little doubt that it is not a variety of S. dubia 
but a distinct species more closely related to S. minima. Therefore, the fol- 
lowing new combination is proposed : Sebacina psilochaeta (Bourd. & Galz.), 
comb. nov. 


The thin-walled cystidia of these two species are not so highly modified 
as are those of S. dubia and are probably intermediate between the gloeo- 
eystidia of the Bourdotia section and the cystidia of 8S. dubia.’ 


2The description of Sebacina obscura Martin (1944) by Wells (1957) indicates 
that it may also belong in this group by virtue of its cylindric eystidia. 
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Nebacina dubia (B. & G.) Bourd. Ass. Fr. Av. Se. 45: 576. 1922. A single 
specimen of this species was found in the area. It had very thin, grayish 
white, soft gelatinous or soft waxy fructifications. The hymenial structure 
was typical, with the long, slender, thick-walled cystidia, light tan to hyaline, 





occurring singly and in clusters. The spores were mostly around 3.44.3 » 
5.6-7.7 p. 

On very rotten wood of Hibiscus tiliaceus, Afareaitu District, Moorea, 
April 18. 

Recently Ervin (1957) redivided Sebacina, recognizing the three see- 
tions of MeGuire’s monograph (1941) and Brefeld’s subgenus (1888) 
Exidiopsis as distinct genera. However, the reasons given by Ervin for 
recognizing these four genera appear inadequate and unreliable, and I am 
therefore unable to accept her treatment of this group.° 

There is, in connection with the classification of various groups of fungi, 
considerable debate as to whether the presence or absence of a single 
hymenial element is sufficient for the recognition of separate genera. Ervin 
segregates Heterochaetella mainly on the basis of its bristle-like cystidia with 
thick walls. But this does not satisfactorily accommodate S. psilochaeta and 
S. minima, which have cystidia that are less bristle-like and have thin walls. 
The fact that these cystidia are somewhat intermediate between the bristles 
of S. dubia and the gloeocystidia of the Bourdotia section, indicates that 
these two species are transitional forms linking the sections Heterochaetella 
and Bourdotia too closely to permit their being treated as separate genera. 
There are no other distinetive characters which can be consistently used to 
separate the two sections. 

Bourdotia is segregated by Ervin on the basis of its having gloeocystidia. 
But, as has already been noted earlier in this paper, at least two non- 
S. variseptata* and the new S. gloeofilum—have 





gloeocystidiate species 
conspicuous paraphyses which contain yellowish to brownish granules and 

which gelatinize like gloeocystidia. In the Bourdotia section S. galzinii Bres., 

with its filiform to clavate gloeocystidia, would seem to offer a good connect- 

ing link with these species. S. sublilacina, which McGuire places in his section 
Eusebacina and which Ervin places in Eridiopsis, has scattered to numerous | 
thin-walled, subulate cystidia which usually project somewhat above the 
hymenium. Whether these structures are more closely related to the cystidia 

of the section Heterochaetella or to the gloeocystidia of the section Bourdotia 

is not certain, but their presence further complicates the task of trying to 

separate genera in this group on the basis of single hymenial elements. 


3’ The recent treatment of the group by Wells (195 
the following argument applies equally to it. 

+ Ervin (1957) has presented good evidence that this species was earlier described 
as Exidiopsis fuliginea Rick, for which I propose the new combination Sebacina fuliginea 
(Rick) comb. nov. 


_ 
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) follows Ervin, and, therefore, 
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The least tenable phase of Ervin’s treatment is the segregation of 
MecGuire’s section Eusebacina into the genera Sebacina and Evxidiopsis, 
primarily on the basis of texture and the presence or absence of clamp con- 
nections. In Sebacina she places only three species—S. imcrustans, 8S. 
helvelloides, and S. epigaea—stating that they are tough, coriaceous, or 
gelatinous and lack clamp connections. In Exidiopsis are placed such species 
as S. podlachica, S. prolifera, S. molybdea, and 8. sublilacina, which ure 
said to have waxy-gelatinous to subarid fructifications and clamp connec- 
tions. Certain debatable species are not treated at all. 

Three different collections of S. epigaea described by me do not fit Ervin’s 
description of the genus Sebacina. A specimen from North Carolina (1944) 
had continuous fructifications that were firmly waxy-gelatinous; a collee- 
tion from Georgia (1947) had fructifications varying from small separate 
pustules to a continuous layer and gelatinous in texture; a collection from 
Louisiana (1948) had fructifications composed of small waxy-gelatinous 
pustules. It is true that clamp connections have not been reported in this 
group, but this feature has repeatedly proven inadequate in separating 
species. Certainly it should not be considered of generic importance. Of the 
species placed in Exidiopsis, it has been noted that collections of S. pod- 
lachica and 8S. molybdea may lack clamp connections (Olive 1947). Further- 
more, the texture of S. podlachica is quite variable and occasionally this 
species has fructifications in the form of small separate pustules, as is some- 
times true of S. epigaea. S. prolifera Rogers (1936) has fructifications de- 
scribed as mucous-gelatinous rather than waxy-gelatinous. It is my conelu- 
sion, therefore, that, in the interest of recognizing what appear to be natural 
relationships in this group and to facilitate the determination of species, it 
is advisable to retain MeGuire’s concept of the genus Sebacina with its three 
sections. 

HETEROCHAETE 

Effused, adnate, occasionally free around the margins, coriaceous to 
gelatinous, 2-layered; hymenial layers pierced by sterile hyphal pegs, con- 
taining basidia and paraphyses ; cystidia or gloecystidia, or both, present or 
absent ; subhymenial layer of interlaced or parallel, seldom-branched hyphae ; 
basidia globose to somewhat clavate, typically 4-celled, sometimes 2-celled, 
bearing tubular protosterigmata; basidiospores suballantoid to reniform, 
more rarely ovate, germinating by repetition. 

KEY TO THE SPRQIES 


1. Margin of fruetification thin and indeterminate; spores mostly less 


» than 16 uw long age Sauces ; H. shearii. 
l. Margin distinet, typically becoming reflexed, spores mostly more than 
16 uw long . , sebctondi H,. delicata 


_Heterochaete shearui (Burt) Burt. Ann. Missouri Bot. Gard. 8 : 377. 1921. 
(F ig. 15). Fructifications very variable in size, entirely resupinate, 100-200 
» thick, margin thin and often tan or grayish tan, texture soft fleshy when 
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moist, 2-layered, with a hyaline hymenial layer pierced by sterile hyphal 
pegs measuring 39-125 » 132-250 p, and a yellowish-brown subhymenial 
layer of variable thickness, but generally thinner than the hymenial layer. 
Hyphae with clamp connections; paraphyses branched and tortuous ; gloeo- 
eystidium-like structures scattered through hymenium, mostly irregularly 
elavate, sometimes fusiform, hyaline, 6. 3-9 x 25-54 Be; basidia ovate to 
broadly clavate; 7—-10.8 x 10-17 p», usually 2-celled, occasionally 4-celled; 
basidiospores curved-cylindric, apiculate, 4.5—6.8 x 12.6-18.9 yw, germinating 
by repetition. 

Common on corticate and decorticate dead limbs, frequently still at- 
tached to tree, including Hibiscus tiliaceus and other leguminous trees; 
Tahiti. 

There appear to be no important differences between the above descrip- 
tion and that of Bodman (1952). The upper limit of spore length in the 
Tahitian material is 18.9 », but relatively few spores are this long, the ma- 
jority being under 16 uz. 

The structures referred to here and by Bodman as gloeocystidia may 
be somewhat intermediate between gloeocystidia and ecystidia. They are 
hyaline and apparently do not become yellow or orange. In the Pacific area, 
H. shearii has previously been reported in Hawaii and Guam. 

Heterochaete delicata (K1. ex Berk.) Bres. Hedwigia 53: 77. 1912. ( Figs. 
2B and 16). Like the foregoing species, this fungus is common in Tahiti, 
often growing on the same limbs with H. shearii. A description of the South 
Pacific collections follows. 


Fructifications 275-470 » thick, at first adnate out to the distinct, often 
lighter margins, becoming partially reflexed to almost completely free from 
the substrate, coriaceous, tan, often with faint pinkish or purplish tints, 
becoming brown where bruised; sterile brownish pegs of hyphae piercing the 
hymenium, 39-117 x 195-234 »; fructifications 3-layered, composed of a pale 
hymenial layer, a central yellowish brown layer (the thickest), and an 
abhymenial, darker brown thin layer with long brownish hairs projecting 
from the surface. Hyphae with clamp connections; paraphyses branched 
and tortuous, relatively broad, the short tip branches often gelatinizing, 
intergrading with the cystidia; cystidia scarce to moderately abundant, 
typically stalked-fusiform, but variable, 6—10 x 23-42 ,»; basidia pyriform 
or clavate, entirely 2-celled or 2—4-celled; basidiospores narrow-cylindrie 
and curved, distinctly apiculate, 4.8—7 x 18-29 yp. 

c ommon on corticate and decorticate parts of dead limbs that are often 


Fics. 14-18. Tremellales of Tahiti. Fic. 14. Sebacina minima. a-e, basidia pro- 
dueing spores. d, basidiospores. e, eystidia. Fie. 15. Heterochaete shearii. a, paraphysis 
and probasidium. b, 4-celled basidium. ¢, 2-celled basidium. d, basidiospores. e, gloeo- 
cystidium-like structures. Fie. 16. Heterochaete delicata. a—c, basidia. d, two basidio- 
spores. e, basidiospore with germ tube. f, septate basidiospore. g, basidiospore germinat- 
ing by repetition. h, paraphysis. Fie. 17. Patouillardina cinerea var minor. a-c, stages 
in basidial development. d, paraphysis. e, basidiospores. Fic. 18. Sirobasidium magnum. 
a, basidium with protosterigma attached and probasidium above. b, six basidia in a 
series, ¢, protosterigmata, one with spicule. d, basidiospores, one germinating by repeti- 
tion, (All figures x 925) 
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still attached to the tree, including Eugenia jambolana, several leguminous 
trees, and a shrubby Hibiscus; Tahiti, Bora-Bora. 

The material is identical with an earlier collection (Seurat) from Tahiti 
determined by Bodman (1952) as this species. The tendency of the frueti- 
fications to become reflexed and the presence of fusiform cystidia are im- 
portant diagnostic characters. Even though they may be rare in some 
fructifications (probably the older ones), a few cystidia may generally be 
found near the margins. 

If | were convinced that the resupinate versus non-resupinate character 
were of prime importance in this group, I would not hesitate to transfer 
H. delicata to Eichleriella, which has fructifications that vary from cupulate 
to broadly effused with free margins. However, it seems likely that the 
presence of hymenial pegs is of greater importance here and that such 
resupinate-reflexed species of Fichleriella as E. macrospora and E. spinulosa, 
which have hymenial pegs, would be more at home in Heterochaete. Actually, 
H. delicata and E. spinulosa are so similar in appearance that a careful 
microscopic examination is needed to distinguish them. Bodman, in addition, 
points out the great similarity between FE. spinulosa and the reflexed H. 
livido-fusca. It is, therefore, not possible to draw a line of distinction be- 
tween Heterochaete and Eichleriella in Bodman’s treatment. A further 
study of the relationships of these two genera is needed. 


PROTODONTIA 

Resupinate, margins indeterminate, waxy-gelatinous, the hymenium 
covering soft spine-shaped extensions of the fructification; basidia sub- 
globose to ovate, cruciately septate; protosterigmata relatively short; 
basidiospores subglobose or oval to short-cylindric, germinating by repeti- 
tion. 

Protodontia uda Hohn. Sitzungsb. k. Akad. Wiss. Wien, Math.—Nat. KL. 
[, 116: 83, 1907. The single collection is in every respect typical of the species. 
On rotting wood, probably of Hibiscus tiliaceus, trail to Cascades, Pirae 
District, Tahiti, April 6. 

EXIDIA 

Fructifications tender gelatinous to very firmly gelatinous, varying from 
hemispherical pustules to foliose or pileate; branched paraphyses usually 
present; gloeocystidia present in a few species; basidia cruciately septate, 
producing tubular protosterigmata; basidiospores allantoid to reniform, 
rarely varying to ovate or short-cylindrie. 

Although the genus appears to be a large and probably heterogeneous 
one, sometimes showing close affinities with Sebacina and intergrading with 
Tremella, | would again question the advisability of segregating these fungi 
into different genera solely on the basis of the presence or absence of a 
single hymenial element such as gloeocystidia. Therefore, | am not inclined 
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to accept the genus Gloeotromera Ervin (1956), recently erected to include 
the two gloeocystidiate species, Exidia alba and Tremella pululahuana. An- 
other problem is found in the attempt to separate Exidia and Tremella 
mainly on the basis of spore form, a character which is considered of no 
such importance in the classification of most other jelly fungi. The oceur- 
rence of several species with intergrading spore types complicates the issue. 
A satisfactory taxonomic treatment of this complex group can be arrived 
at only through a thorough knowledge of the many species included in it. 

Neither of the two Tahitian species of Exidia can be considered typical 
of the genus. They both have relatively inconspicuous fructifications that 
are pustulate at origin and spores that intergrade between the Exidia and 
Tremella types. 

KEY TO THE SPECIES 
1. Majority of basidia 2-celled, basidiospores 5.7—10.4 x 11.7-18.9 uw E. rolleyi. 
1. Basidia 4-celled, basidiospores 3.8—6.8 x 8.4-14.8 u E. tremelloides. 

Exidia rolleyi sp. nov. (Fig. 19). Fructificationes gelatinosae, sordide 
alutaceae, pustulatae vel in massas nodosas, contortas marginibus deter- 
minatis, ad 2 mm. crassit. coalescentes. Hyphae enodosae; paraphyses 
ramosae, irregulares, multae; basidia subglobosa vel obovata, 2—4-cellularia 
vel bicellularia tantum, 9.9—13 x 11.7-17.6 »; basidiosporae cylindraceae vel 
nonnumquam late cylindraceae vel subovatae, uno latere applanatae vel 
eurvulae, 5.7—10.4 x 11.7-18.9 p. 

Fructifications gelatinous, sordid tan to brownish or amber, arising as 
small pustules, 0.5-3 mm. diam., which remain distinct or coalesce into 
bumpy or contorted masses up to 3 em. long and 0.4—2 mm. thick, free to 
partially adnate beneath, margins determinate, drying to inconspicuous 
orange-brown to dark brown, vernicose patches. Hyphae without clamp 
connections ; branched paraphyses abundant, irregular, 1—2.3 » diam., ex- 
tending in a layer above the basidia; in better developed fructifications 
becoming encrusted with a brownish substance, the basidia embedded in 
this brownish layer; basidia entirely 2-celled or 2—4-celled, subglobose to 
broadly ovate, 9.9-13 x 11.7-17.6 »; protosterigmata usually quite long, 
often gradually enlarged above; , basidiospores typically cylindrie and 
flattened on one side or slightly curved, occasionally nearly ovate, 5.7—10.4 » 
11.7-18.9 », germinating by repetition. 

On corticate dead limbs of Eugenia jambolana, Punaauia District, June 
11 (1322, type) and Pirae District, June 12 (1332, cotype), and on dead 
bark of unidentified tree, Punaauia District, June 20; Tahiti. 

Some of the fructifications, attached to the substratum at several points, 
approach the Sebacina type, but even in these cases the margins are deter- 
minate. The species is named for John Rolley of Tahiti. 

Exidia tremelloides Olive. Mycologia 43: 682. 1951. The single Tahitian 
collection varies little from the original description. The fructifications are 
in the form of small, nearly hyaline, gelatinous pustules or somewhat 
irregular masses, 0.7-2.5 mm. broad. The branched paraphyses are some- 
what more irregular than in type material. The characteristic basidia are 
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continuous with a stalk-like base, at the lower end of which is a clamp 
connection. The basidiospores are short-cylindric to cylindric, straight and 
flattened on one side to moderately curved, measuring 3.8—4.7 x 9-11.7 
and germinating by repetition. 

On corticate dead limb of Mangifera indica, Punaauia District, Tahiti, 
June 15. 

This species has previously been found to be common in Louisiana. 


TREMELLA 


Fructifications tender-gelatinous to firmly gelatinous ; pustulate, cerebri- 
form, lobate, or foliose; paraphyses frequently lacking, present in some 
species ; basidia usually 4-celled, cruciately septate, septa frequently oblique 
to transverse in some species ; protosterigmata tubular ; basidiospores globose 
to broadly ovate, germinating by repetition. 


KEY TO THE SPECIES 


1. Pustulate to cerebriform 
1. Lobate to foliose 

2. Hyaline or whitish in color 

2. Orange-brown, brown, or nearly black 
3. Light grayish hyaline; spores typically ‘‘ jug-shaped,’’ 7.7-15 x 9-15.3 uw .. T. acaciae. 
3. Grayish white; spores subglobose to broadly ovate, 7.8—9.5 x 9.9-11.7 yw T. carneoalba, 


mm ww H bo 


4. Color orange T. cinnabarina. 
6. Color brown to nenrly baths 5.cisienchictinteueiti--~esinnangeaeeenemeaenet 5 
5. Duplex, purplish brown to purplish black, discoloring the substratum 
purplish T. moriformis. 
5. Not duplex, brown to nearly black, not discoloring the substratum T. boraborensis. 
6. Color white to orange-yellow 7 
6. Color reddish brown to brown 8 
7. Color white T. fuciformis. 
7. Color orange-yellow T. cinnabarina, 
8. Color typically reddish brown, varying to brown, gyrose-folded to 
erect and foliose, less than 1 em. high T. rufobrunnea. 


8. Color yellowish brown, erect with thin foliose lobes, typically larger. T. frondosa. 


Tremella acaciae sp. nov. (Fig. 20). Gelatinosa, griseo-hyalina, cor- 
rugata vel cerebriformis, ad 1.5 mm. alt., 1-10 mm. lat. Hyphae conspicue 
nodosae ; basidia globosa vel ovata, 4-cellularia, septis frequenter eccentris, 
15.3-23.4 x 18-28 yp; basidiosporae subglobosae, aliquando quam longae 
latiores, 7.7-15 x 9-15.3 »; conidia e basidiis, sterigmatibus, basidiosporis 
gemmarum modo producta, 2.4—6.3 « 5-12.2 p. 

Fructifications tender ge ‘latinous, corrugate to cerebriform, light gray- 





Fias. 19-22. Tremellales of Tahiti. Fic. 19. Exidia rolle yi. a, 4-celled basidium. 
b, e, 2-celled basidia. d, paraphysis. e, f, basidiospores of two different collections. 
Fig, 20. Tremella acaciae. a, septate basidium. b, basidium producing spores. ¢, basidium 
budding out conidia. 4, basidiospores. e, conidia, Fic. 21. Tremella carneoalba. a, 
hymenial conidia produced by phialide-like structures. b, basidiospores. ¢, basidiospore 
budding out conidia. Fic. 22. Tremella boraborensis. a—g, stages in development of 
basidia; note 2-celled basidia (b, g). h, basidiospores, one germinating by repetition 
and one budding out conidium. i, j, swollen hyphal cells. k, 1, hyphal appendages. (All 
figures x 925 ) 
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ish hyaline, or with faint tan or pinkish tints, 1-10 mm. broad, the larger 
ones, probably resulting from confluence, up to 1.5 mm. high, drying to an 
inconspicuous, horny film. Hyphae with conspicuous clamp connections, 
1.8—4 » diam.; paraphyses lacking; basidia globose to ovate, 4-celled, with 
septa arranged at all angles, 15.3-23.4 x 18-28 y»; protosterigmata variable 
in length, often quite long; basidiospores subglobose to ‘‘jug-shaped’’, oe- 
casionally broader than long, prominently apiculate, 7.7-15 x 9-15.3 4, 
germinating by repetition; narrowly elliptic or cylindric to subglobose 
conidia budded out by basidia, protosterigmata, and basidiospores, 2.4—-6.3 x 
5-12.2 »; no hymenial conidia observed. 

On dead corticate branches of Acacia, Punaaunia District, May 21 
(T268, type), and on dead corticate limb, Harrison Smith Estate, Aug. 10 
(T447) ; Tahiti. 

The species most closely related to this is probably T. carneoalba Coker 
(1920), from which it differs mainly in its larger microdimensions and the 
shape of its basidiospores, which are frequently broadly ‘‘jug-shaped.’’ 
This latter term was used earlier by Coker, and I have adopted it here for 
lack of a better one. 


Tremella carneoalba Coker. Jour. Elisha Mitchell Soe. 35: 146. 1920. 
(Fig. 21). The flattened, grayish white, soft gelatinous fructifications have 
a convoluted surface, free margins, and are separable from the substrate. 
They measure about 3-12 mm. in length and 1—-1.5 mm. thick. The hyphae 
are broad, 1.8-8 » diam., have clamp connections at the septa, and are fre- 
quently thick-walled (gelatinization?). Paraphyses are lacking. The basidia 
measure 9.5-17.5 x 13.5-31.5 » and frequently have oblique to transverse 
septa. The subglobose to broadly ovate basidiospores measure 7.8—9.5 » 
9.9-11.7 » and may germinate by repetition or bud out subglobose to ovate 
conidia. Hymenial conidia are also present and are produced on phialide- 
like cells. They are broadly to narrowly ovate and measure 1.8—3.6 x 2.5—5 up. 
The conidial hyphae are mixed with the basidial hyphae. 

On dead corticate wood of Hibiscus tiliaceus, trail to Cascades, Pirae 
District, Tahiti, April 8. 

The Tahitian collection closely resembles a collection from Georgia 
(Olive 1947) and the description by Coker (1920). However, hymenial 
conidia apparently have not previously been found in this species. 

Tremella moriformis Berk. Out. Brit. Fungol., p. 287. 1860. This species 
is readily recognizable from its mulberry-like, dark purplish brown fructi- 
fications that discolor the substrate. The fructifications are duplex and 
have an arid purplish core. 

On corticate and decorticate limbs of Citrus limetta, Raiatea, May 7; 
also between Taravao and Tautira, Tahiti, June 27. 


Tremella boraborensis sp. nov. (Figs. 2A and 22). Fructificationes 
substantia elastico-gelatinosae vel cartilagineo-gelatinosae, brunnea vel 
fusca, convoluta, minores in majores coalescentes, 1-6 cm. long., 2—10 mm. 
erassit. Hyphae aut nodosae aut enodosae, cellulis saepe conspicue inflatis; 
basidia late obovata, oblonga, vel pyriformia, 2—4-cellularia, septis fre- 
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quenter eecentris, 9-12.6 x 14.4-29.7(— 35) w; basidiosporae ovatae, 5,1—-8.1 x 
8.1-10.8 p. 

Fructifications rubbery gelatinous to cartilaginous gelatinous, brown 
to nearly black, convolute with some hollow gyrose folds and lobes, in 
patches up to 1-6 em. long and 2-10 mm. thick, occasionally attached, dry- 
ing to horny black masses. Hyphae 0.8—6.3 » diam., some swollen cells up to 
15.3 » diam. (T240), basidial and smaller subhymenial hyphae with clamp 
connections, larger subhymenial hyphae more frequently lacking clamp 
connections, small bulbous structures with slender, simple or branched fila- 
ment often associated with clamp connections; basidia typically with stalk- 
like base and broadly obovate to pyriform sporogenous portion, 2—4-celled, 
septa often oblique to transverse; 9-12.6 x 14.4-29.7 (—35) yp; proto- 
sterigmata very variable in length and in order of appearance on the 
basidium ; basidiospores ovate, apiculate, 5.1—8.1 x 8.1-10.8 », germinating 
by repetition or budding out oval conidia. 

On corticate and decorticate limbs of Eugenia jambolana, Punaauia 
District, Tahiti, April 25 (T219, type) ; Bora-Bora, May 3 (T240, cotype). 

The older hyphae, basidia, and basidiospores become orange-yellow to 
yellowish brown. The newer basidia and spores are tinted a light yellow. In 
one (T240) of the two collections, some of the swollen hyphal cells are 
orange in color and often strikingly resemble gloeocystidia. In the same 
collection a large number of conidia were present, but their origin could 
not be determined. 

Tremella fuciformis Berk. Hooker’s Jour. Bot. 8: 277. 1856. This is the 
only large white Tremella that was found in the area. The fructifications 
are foliaceous and much crisped and undulate along the edges of the thin 
lobes. Some of the larger ones measure up to 6 em. broad and 4 em. high. 
The broadly ovate basidiospores measure around 4.1—5.8 x 6.6-8.3 p. 

In this area, the fructifications of T. fuciformis are quite often para- 
sitized by a sphaeriaceous or phomaceous fungus with black fruiting bodies 
(T55 and T290), the venters submerged in the tissue of the Tremella and 
the long necks protruding like black setae when viewed under a lens. Some 
fructifications are only partly infeeted, or both infected and uninfected ones 
may be found side by side. I have not been able to determine whether the 
parasite is a Ceratostomella or a longirostrate member of the Phomaceae. 

Kobayasi (1939a) described a new genus, Nakaiomyces, which he found 
to resemble Tremella in every respect except for the presence of dark 
‘‘setulae’’. It is obvious from his illustrations and from my Tahitian ma- 
terial that he was dealing with fructifications of Tremella infected with the 
same or a similar parasite. Nakaiomyces is, therefore, not a valid genus. 

Very common on corticate and decorticate dead limbs; Tahiti, Bora- 
Bora. 

Tremella cinnabarina (Mont.) Pat. Essai Taxonomique, sur les familles 
et les genres des Hyménomyecétes, p. 21. 1900. 

According to R. J. Bandoni (personal communication), who has ex- 
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amined type material of the species (Naematelia cinnabarina), T. samoensis 
Lloyd (1919) is a synonym. It was first discovered in Tahiti and has also 
been reported in Samoa, China, Japan, and the Philippines. The fructifica- 
tions of my collection are bright orange-yellow, faded in older parts, with 
several upright, branched lobes that are generally somewhat flattened and 
undulate or crisped. They measure 0.7—2 em. broad and 0.5—-1 em. high and 
become reddish brown or orange-brown on drying. The hyphae have clamp 
connections and are mostly thick-walled; the basidia are 4-celled and occur 
in a rather narrow zone at the surface of the fructification; the basidio- 
spores, which are broadly ovate, measure 4.5—6.1 x 6-8.6 » and frequently 
bud out oval conidia or, less frequently, germinate by repetition. No 
hymenial conidia were observed. Many of the hyphae and older basidia be- 
come bright orange-yellow. 

On decorticate wood of Inocarpus edulis, Harrison Smith Estate, Papeari 
District, Tahiti, June 13. 

Tremella rufobrunnea Olive. Mycologia 40: 591. 1948. The two Tahitian 
collections are in no essential way different from the type material from 
Louisiana. The fructifications are gyrose to upright and foliose, up to 8 
mm. high and 11 mm. broad. Some contain only conidia and sterile vesicles, 
with yellowish walls that become gelatinous-thickened, while others contain 
basidia in addition. In some fructifications the basidia are abundant and 
the conidia and vesicles less so. The oval basidiospores measure 6.3—8.6 > 
9-12.6 ». The species appears to be most closely related to 7. lutescens. 

On dead corticate limbs of Acacia, Punaauia District, Tahiti, June 20 
and July 16. 

Tremella frondosa Fr. Syst. Mye. 2: 212. 1822. The fructifications of the 
Tahitian collection have thin foliaceous lobes and are yellowish brown 
when moist, drying dark brown. In some parts of the fructification large 
numbers of hymenial conidia are produced in chains on the hyphae. Basidia 
may be found in the same areas. The basidiospores are typically oval, some- 
what flattened on one side, and measure 4.1—7.2 x 9.5-10.8 ». These measure- 
ments are close to those given by Coker (1920). 

Some authors doubt that 7. foliacea and T. frondosa are distinet. Al- 
though I have not made a detailed study of these species, it has been my 
impression that 7. frondosa is lighter brown, has hymenial conidia (which 
are lacking in 7. foliacea), and, at least in the Tahitian collection, has spores 
that tend to be oval rather than subglobose. 

Collected once on decorticate and corticate parts of a dead limb, Paea 
District, Tahiti, April 4. 

SIROBASIDIACEAE 

Tender gelatinous or soft gelatinous, white, reddish brown, or brown, 
pustulate to convolute and gyrate, or foliaceous; basidia borne in chains, 
2—4-celled, the septa vertical to transverse ; protosterigmata sporoid, ovate, 
subelliptic, or fusiform, becoming detached from the basidium and ger- 
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minating to form basidiospores, conidia, or germ tubes; basidiospores apicu- 
late, germinating by repetition or by budding. The single genus Sirobasid- 
ium has the characteristics of the family. 

Bandoni (1957) has shown that the ovate to fusiform structures formerly 
believed to be sessile basidiospores are actually sporoid protosterigmata 
(‘‘epibasidia’’) and that these, after falling off the basidia, may give rise 
to the true basidiospores, which in S. sanguineum are subglobose. They are 
of similar shape in the Tahitian collections of S. magnum. It is probable 
that the relationship between the Sirobasidiaceae and Tulasnellaceae has 
been exaggerated by Bandoni. He states that catenulate basidia are occa- 
sionally found in members of the latter family. The evidence for this is 
inadequate. In my own studies of many species of this group, I have never 
observed as many as two basidia in a series. The Sirobasidiaceae appear more 
likely to be an offshoot from the Tremellaceae, the basidia of the two fami- 
lies being essentially alike. 

Sirobasidium magnum Boed. Jard. Bot. Buit. III, 13: 266-268. 1934. , 
(Fig. 18). Gelatinous, dull tan to somewhat reddish brown with bumpy 
irregular surface, or much contorted and with upright folds, smaller fructi- 
fications 1.5-7 mm. broad, larger ones up to 2.5 cm. broad and 1 em. high; 
basidia subglobose to fusiform, in chains of 4-8, with clamp connections at 
their bases, 2-celled only or 2—4-celled with 2-celled forms predominating 
or with 2- and 4-celled basidia almost equally common, septa vertical to 
transverse, walls of empty basidia becoming tan, 6.8—12.2 x 11.7-29.7 un; 
protosterigmata typically fusiform, deciduous, 4-8 x 10.4-28 y; basidio- 
spores globose to subglobose, distinctly apiculate, often appearing slightly 
broader than long, 6.5—9 x 6.8-9.5 yw, germinating by repetition. 

On corticate and decorticate parts of dead limbs, including those of 
Acacia and Eugenia jambolana, Punaauia District, Tahiti, May 16-21, 
June 9. 

The species was originally discovered in Borneo and Java and has also 
been found in India. Except for the general occurrence of the basidia in 
longer chains, it shows a close resemblance to S. sanguineum and might 
almost be considered a variety of that species. Lowy (1956) has separated the 
two species in his key mainly on the basis that S. sanguineum has pre- 
dominantly 4-celled basidia while S. magnum has mostly 2-celled basidia. 
However, in a large and well-developed collection of the former from 
Maryland (Olive 1946), the majority of basidia were 2-celled. In my Tahitian 
collections of S. magnum, 2-celled and 4-celled basidia are occasionally al- 
most equally common. It is clear, therefore, that this is not always a reliable 
character in the separation of species of Sirobasidium. S. indicum Ram. & 
Subr. and S. brunneum Lloyd are not mentioned in Lowy’s article. 


TULASNELLACEAE 


Fructifications arachnoid, waxy, waxy-gelatinous, mucous-gelatinous, 
or firm-gelatinous, typically thin, resupinate; metabasidium budding out 
four inflated protosterigmata with septa at their bases; protosterigmata 
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producing the spore-forming spicules directly or at the ends of cylindric 
sporogenous filaments; basidiospores germinating by repetition or occa- 
sionally by budding out small conidia. 

In a recent paper (1957b), in which I revised the family Tulasnellaceae 
to include Gloeotulasnella as a subgenus of Tulasnella, two new Tahitian 
species, 7. guttulata and T. pacifica, were described. In view of this recent 
treatment, only keys to the subgenera and species are given here, and de- 
scriptions of the five species found in the Society Islands will be omitted 
from this paper. 

KEY TO THE SUBGENERA 


Fructifications arid-pruinose, waxy or firm- to soft-gelatinous; 
gloeocystidia lacking T ulasnella 
Fructifications gelatinous-waxy to mucous-gelatinous; gloeocystidia pres- 
ent Gloeotulasnella 


KEY TO THE SPECIES 
TULASNELLA 
1. Basidiospores slightly curved-cylindrie T. caroliniana, 
1. Basidiospores subglobose to short cylindric, not curved 2 
2. Basidiospores subglobose to broadly ovate, fructifications typically 
lilaceous T. violea, 
2. Basidiospores oblong to  subeylindric, fructifications typically 
grayish white T. bifrons. 
GLOEOTULASNELLA 
1. Gloeocystidia abundant, not exceeding 75 yu in length, frequently guttu- 


late T. guttulata. 
1. Gloeocystidia sparse, often exceeding 75 yw (up to 160 yw) in length, not 
guttulate T. pacifica. 


CERATOBASIDIACEAE 

Arid to waxy or hypochnoid; gloeocystidia (and possibly cystidia) 
present or absent; metabasidia subglobose, pyriform, or broadly clavate, 
l-celled producing 4, sometimes 2, cornute protosterigmata or less often 4 
awl-like to slender sterigmata; basidiospores germinating by repetition. 

Metabourdotia tahitiensis Olive. Amer. Jour. Bot. 44: 429. 1957. (Fig. 
2C) 

Formerly, only the single genus Ceratobasidium was known. In the 
paper cited above, two new genera, Metabourdotia and Heteromyces were 
described. The description of Metabourdotia was based on material of a 
new species from Tahiti, the three collections of which were found growing 
primarily on old ascomycete stromata on dead limbs. The species is readily 
recognized by its gloeocystidia and its clavate basidia with cornute proto- 
sterigmata, basidia that greatly resemble those of Ceratobasidium but which 
develop septa that are cruciformly arranged apically and incomplete be- 
low. The fungus appears to be a connecting link between the section 
Bourdotia of Sebacina and the Ceratobasidiaceae. In view of the recent, 
fuller description of this fungus, no further treatment of it is given here. 
It is the only species of the family that was found in Tahiti. 
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Growing mostly on a black stromatic pyrenomycete on corticate dead 
limbs, including those of Mangifera indica, Punaauia District, Tahiti, June 
20 (T358, type), June 26 (T367, cotype; T372). 

In the paper in which Metabourdotia was described, I briefly discussed 
the possibility of an evolutionary line leading from Tremellaceae to Clavaria- 
ceae. Since the publication of this paper, two other references bearing upon 
this same subject have come to my attention. The recent investigations of 
Crawford (1954) deseribing Tremellodendropsis (Corner) Crawford as 
a new genus of Clavariaceae and of Reid (1956) describing the new genus 
Pseudotremellodendron of the Tremellaceae very strongly support the 
theory that at least a certain group of fungi now classified among the 
Clavariaceae have evolved in a direct line from Tremellodendron-like forms 
in the Tremellaceae. Crawford’s subgenus Transeptia of Tremellodendropsis 
has stalked-clavate, cruciformly septate basidia very much like those of 
Sebacina petiolata and several other species of Tremellaceae. The importance 
of the transverse septum at the base of the enlarged portion of the basidium 
has undoubtedly been overemphasized by Crawford. 

Reid’s new genus Pseudotremellodendron relegates Crawford’s sub- 
genus Transeptia to synonymy with it, and Reid includes the group in the 
Tremellaceae where it obviously belongs. It is significant that the basidio- 
spores germinate by repetition. Neither author makes it clear why these 
forms with complete cruciform septa in the basidia are excluded from 
Tremellodrendron. I fail to find in their descriptions any useful criteria 
that justify recognition of this separate treatment. 

Crawford’s genus Tremellodendropsis, in accordance with Reid’s treat- 
ment would be left with a single species, T. tuberosa (Grev.) Crawford, 
with incomplete cruciform septa in the basidia. There is no evidence that 
the spores germinate by repetition, but the incomplete septa strongly indi- 
eate an intermediate position for this genus in the evolutionary line leading 
from Tremellaceae to Clavariaceae. In view of its partially septate basidia, 
I would be inclined to place the genus close to Tremellodendron in the 
Tremellaceae. It occupies a position in this evolutionary series similar to 
that of Metabourdotia in its series. 


DACRY MYCETACEAE 
Fructifications effused, pustulate, cerebriform, upright and lobed, or 
stipitate and pileate, waxy to tough gelatinous, hymenial conidia sometimes 
present, metabasidia clavate-cylindric, non-septate, producing two stout 
cylindric protosterigmata; basidiospores typically allantoid, usually be- 

coming septate and budding out small conidia. 


KEY TO THE GENERA 


Fructifications pustulate at origin, anastomosing and becoming effused, 


waxy-gelatinous to soft-gelatinous Arrhytidia. 
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Fruetifications not effused, firmly gelatinous 
2. Pulvinate, cerebriform, or erect and lobed, not distinetly stipitate Dacrymyces, 
2. Erect, spathulate and stalked Dacryopinagz, 


ARRHYTIDIA 
Fructifications typically originating as pustules that coalesce to form 
flattened, effused masses with irregular surface, tough waxy-gelatinous, 
sometimes soft gelatinous; with or without hymenial conidia; cystidia 
present in one species; basidia typical; basidiospores becoming 1-3 (—4)- 
septate. 


Arrhytidia lagerheimi (Pat.) comb. nov. (Fig. 2E and 23) Ceracea 
lagerheimi Pat. Bull. Soe. Mye. Fr. 9: 141. 1893. Fructifications orange- 
tan, fleshy-gelatinous to very soft gelatinous, with or without conspicuous, 
whitish to cream-colored, arid subiculum, resupinate and flattened, with 
uneven surface, larger fructifications forming by confluence of smaller 
ones, up to several centimeters in extent and 0.8 mm. thick, drying tan to 
brown with subiculum becoming more apparent. Hyphae without clamp con- 
nections, often with gelatinous-thickened walls; paraphyses lacking; hy- 
menial conidia present in separate or mixed fructifications, produced on 
phialide-like structures, globose to broadly ovate, yellowish in mass, 2.3—3.3 x 
2.3-4.5 »; basidia typical, yellowish, 3.6—5.4 x 19-42 »; basidiospores yellow- 
ish, apiculate, 4.1—-6.3 x 10.8-16.2 », becoming 1—3-septate with gelatinized- 
thickened walls and septa; not budding out conidia in this material. 

Collected twice on dead decorticate wood of Hibiscus tiliaceus, Punaauia 
District, Tahiti, May 21 and July 10. 

| have examined type material of Ceracea lagerheimi Pat. from Ecuador 
and find it similar in most ways to the Tahitian material. It has tan, soft- 
gelatinous fructifications with felty, white subiculum and _ basidiospores 
whose walls and septa become very thick. Although these spores are pre- 
dominantly 1-septate, some are 2—3-septate. They measure 5.4~-7.5 x 12.6- 
18.9 », thus being less narrow than those of the Tahitian collections. Never- 
theless, the two are so similar in other respects that I have decided not to 
consider the Tahitian material even of varietal rank. 

Brasfield (1938) has suggested the possibility that this species may be 
synonymous with A. involuta. However, I believe that there are significant 
differences which warrant separation of the two as distinct species. Such 
features as the arid subiculum, soft texture, thick-walled basidiospores, and 
the hymenial conidia readily separate A. lagerheimi from <A. involuta. The 


Figs. 23-26. Tremellales of Tahiti. Fig. 23. Arrhytidia lagerheimi. a—c, development 
of basidia and spores. d, basidiospores, some with gelatinous-thickened walls. e, phialide- 
like conidiophores. f, conidia. Fic. 24. Dacrymyces paraphysatus. a, probasidia and 
mature basidium. b, basidium producing spores. ¢, paraphysis. d, basidiospores, one 
producing germ tubes, another budding out conidia. Fie. 25. Dacrymyces san-augustinis. 
a, basidium producing spores. b, multiseptate basidiospores, one budding out conidia. 
Fig. 26. Dacrymyces intermedius. a, vertical section through fruiting body showing 
hymenium and peripheral layer of cortical hairs. b-e, stages in basidial development. f, 
basidiospores and conidia. g, h, cortical hairs. (All figures x 925 except fig. 26a, x 90) 
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fact that their walls soon become thickened probably explains why the 
spores do not bud out conidia. 


DACRY MYCES 


Fruiting bodies gelatinous, often firmly so, pulvinate, flattened-discoid, 
cerebriform, or upright and lobed, sessile or rarely substipitate; basidia 
typical; basidiospores usually cylindric and slightly curved to reniform; 
rarely ovoid, becoming septate and generally budding out small conidia; 
hymenial conidia, or sometimes oidia, present or absent. 


KEY TO THE SPECIES 


1. Basidiospores becoming 7—13-septate D. san-augustinii. 
1. Basidiospores becoming 3-septate 2 
2. Numerous branched paraphyses present D. paraphysata. 
2. Paraphyses lacking 3 
3. Fructifications flattened-pulvinate to cerebriform, mostly 1-13 mm. 
diam., without cortical hairs D. deliquescens, 
3. Fruetifications discoid or pulvinate, minute, mostly under 0.5 mm. diam., 
with cortical hairs D. intermedius. 


Dacrymyces san-augustinii Kobayasi. Sei. Rep. Tokyo Bunrika Daigaku 
B. 4: 122. 1939. (Fig. 25). The collections from the Society Islands fit 
rather well the description of the species, which was discovered in Japan 
on frondose wood. The presence of occasional branched paraphyses was not 
noted in the original description. A brief description of the South Pacifie 
collection follows. 


Fruiting bodies gelatinous, dull orange to orange-brown or dark brown, 
1—6 mm. broad, or up to 1 em. broad by anastomosis, and up to 2 mm. thick, 
older fructifications flattening out and appearing thinner or occasionally 
almost applanate, surface somewhat irregular to cerebriform. Hyphae with- 
out clamp connections; scattered, narrow, branched paraphyses present, 
0.8-1.6 » broad ; metabasidia 3.7—5 x 37-54 yw; protosterigmata 18-40 » long; 
basidiospores cylindric, flattened on one side or curved, occasionally areuate, 
with bilobed apiculus, 4-7.2 x 15.3-25.7 », becoming 7—13-septate and bud- 
ding out small oval to elliptic conidia, 1.2—1.8 x 2.3-3.6 p. 

Collected on dead stem of Coffea arabica, Raiatea, May 7; on decorticate 
dead limb of Hibiscus tiliaceus, Punaauia District, Tahiti, May 21; on 
decorticate dead limb of Citrus limetta, Faa Tautia Valley, Tahiti, August 9. 

Dacrymyces paraphysatus sp. nov. (Figs. 2D and 24). Fructificationes 
cartilaginoso-gelatinosae, aurantiaco-luteae, ad fusco-brunneum vergentes, 
primordiis pustulis, in laminas latas applanatas superficie irregulari vel 
massas convolutas ad 1 mm. erass. anastomosantes. Hyphae nodosae; 
paraphyses lutescentes, ramosae, frequentes, 0.9-2.7 » diam.; metabasidia 
lutescentia, 4.5—-7.2 x 38-86 p» protosterigmata dua 18—51 » long. producentia; 
basidiosporae in cumulo luteae, cylindraceae, sero 1—3-septatae, 5.4-7.2 x 
13.5-22.5 w, conidia ovalia vel elongata 1.4-2.4 x 2.7-4.6 » modo gemmarum 
gignentia. 

Firmly cartilaginous-gelatinous, orange-yellow to dark brown, originat- 
ing as small pustules that often coalesce into extensive applanate layers with 
somewhat irregular to convoluted surface and up to 6 em. long, 0.3—1 mm. 
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thick, drying to distinct reddish brown to blackish brown horny patches. 
Hyphae yellowish, provided with clamp connections ; paraphyses abundant, 
typically much branched and irregular above, 0.9-2.7 » diam. ; metabasidia 
yellowish, 4.5-7.2 x 38-86 yp; protosterigmata 18-51 yp» long; basidiospores 
yellow in mass, sylindrie and flattened on one side or slightly curved, dis- 
tinetly apiculate, 5.4-7.2 x 13.5-22.5 p, the majority becoming 3-septate, 
with the walls and septa often becoming thickened, frequently budding out 
small oval to elongate conidia, 1.4~-2.4 x 2.7-4.6 », or germinating by means 
of germ tubes. 

Common in Tahiti on corticate and decorticate frondose wood and on 
dead bamboo stem (T122, type; T53, cotype). 

The species illustrates well the difficulty in separating certain genera 
in this group on the basis of whether the fructifications are effuse or discrete. 
In some collections the fructifications remain fairly distinct in spite of a 
tendency to coalesce. In others, the coalescence is so extensive as to produce 
broad, thin, applanate layers that have free margins but which often adhere 
to the substrate throughout most of their breadth. The latter type of fructi- 
fication for the most part resembles that considered characteristic of 
Arrhytidia. The species is probably intermediate between Dacrymyces and 
Arrhytidia. 

The basidiospores whose walls become thickened apparently do not bud 
out conidia ; only the thin-walled spores seem capable of generating them. 

Perhaps the most closely related species of Dacrymyces is D. applanatus 
Kobayasi (1939b), which was described on coniferous wood in Japan. The 
latter species has narrower basidia, generally shorter spores, and there is 
no mention of paraphyses in the description. 

Dacrymyces deliquescens (Mérat) Duby. Bot. Gall. 729. 1829. Dacrymy- 
ces ellis’ Coker. Jour. Elisha Mitchell Soc. 35: 167. 1920. For some time I 
have suspected that D. deliquescens and D. ellisii are the same species. After 
having made numerous collections in the United Stats as well as in the 
Society Islands, I am now convineed of their synonymy. Coker (1920) 
did not clearly explain why he considered the two as distinet species. 
Brasfield separates the two mainly on the basis of size of the fructifications, 
which he finds to be deeply rooted only in D. ellisti, and on the basis of the 
hyphae, which he generally finds to be roughened in D. ellisii but rarely so in 
D. deliquescens. He mentions that walls and septa of the spores of the latter 
species become thick and gelatinous. 

The collections from the South Pacific show all kinds of intergradations 
with regard to the above-mentioned characters. Even different fructifiea- 
tions of the same collection show the variations emphasized by Brasfield in 
distinguishing the two species. With regard to the basidiospores, it was 
interesting to note that when conditions favored the budding out of conidia, 
the spore walls and septa generally remained thin, otherwise they became 
gelatinous-thickened and the spores failed to produce conidia. The rough- 
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walled condition of the hyphae of the fructifications is caused by the 
gelatinization of the outer hyphal walls, a condition which varies from 
one fructification to another. 


Catenulate oidia have long been known to occur in D. deliquescens, but 
have not been reported in D. ellisii. I recently examined the type collection 
of D. ellisi (No. 3861, UNC) and found that it also has catenulate oidia. 
These measure 3.4—6 x 7.7-21.6 » and thus compare very favorably in size 


with those of D. deliquescens. The fructifications have a range of 0.6—6.2 mm. 
in diameter, and the basidiospores measure 4.9-6.3 x 11.7-17.1 y, which is 
essentially the same as the spore dimensions recorded for D. deliquescens. 

The fruetifications of the South Pacific collections are quite variable in 
size and color, ranging from orange-yellow to brownish orange and 0.5-8 
mm. in diameter. They are sessile or substipitate, the larger ones becoming 
folded or cerebriform, sometimes with whitish radicating bases, particularly 
when growing on corticate limbs. A few cortical hairs with gelatinous-thick- 
ened walls were found in one collection (T195). No oidia were observed, but 
in one collection (T206), hymenial conidia produced on reduced phialides 
in bushy clusters were found, these clusters sometimes being attached to 
basidial hyphae. Hymenial conidia apparently have not been previously 
reported in this species. The basidiospores typically become 3-septate 
(rarely 4- or 5-septate) and measure 4.5—7.5 x 11.7-17.4 uy. 

Very common on various kinds of corticate and decorticate frondose 
wood, Tahiti, Moorea, Raiatea, Bora-Bora. 


Dacrymyces intermedius sp. nov. (Fig. 26). Fructificationes gelatinosae, 
brunneo-aurantiacae, minutae, primo hemisphericae vel applanato-dis- 
coideae, sessiles, 0.15-1 mm. diam., in massas ad 2 mm. diam., 0.4 mm. crassit. 
coalescentes. Hyphae enodosae; capilli corticales crasse tunicati circum 
marginem orientes; metabasidia lutea, 5—7.2 x 21.6-41.4 y», protosterigmata 
dua 11.7—20 » long. producentia; basidiosporae subluteae, curvulo-cylindra- 
ceae, sero 3-septatae, 4.2-7.4 x 10.7-16.7 », conidia parva globosa vel sub- 
globosa 1.4—2.7 » diam. modo gemmarum producentes. 

Gelatinous, brownish orange, minute, originating as hemisphaerical to 
flattened-discoid, sessile bodies, 0.15—1 mm. diam., coalescing to form masses 
up to 2 mm. long and 0.4 mm. thick, drying to minute, orange-brown, 
flattened bodies. Hyphae without clamp connections; cortical hairs with 
gelatinous-thickened walls arising around the margin just underneath the 
fructification; paraphyses absent; metabasidia yellowish, with large oil 
droplets, 5-7.2 x 21.6-41.4 »; protosterigmata 11.7—20 » in length; basidio- 
spores yellowish, slightly curved-cylindric, 4.2—7.4 x 10.7-16.7 », becoming 
3-celled and budding out small globose or subglobose conidia 1.4—2.7 » in 
diameter or with walls and septa becoming conspicuously gelatinous-thick- 
ened, the cells often separating in the older spores. 

Collected once on dead decorticate limb of Hibiscus tiliaceus, Punaauia 
District, Tahiti, July 13 (T4380, type). 


It is a rather arbitrary decision to place this species in the genus 
Dacrymyces. It could almost as well have been placed in Guepiniopsis I 
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consider it intermediate between the two genera. Guepiniopsis is character- 
ized by discoid to cupulate, usually stalked, fructifications with thick-walled 
cortical hairs. Also, it has been my impression that the fructifications of 
Guepiniopsis do not coalesce, or, if they occasionally adhere at their margins, 
they retain their individual identity. The fruiting bodies of Dacrymyces 
are sometimes discoid also, but they are typically non-stipitate and coalesce 
readily when they grow crowded together, as is characteristic of the present 
species. Although cortical hairs are considered characteristic of Guepiniopsis 
and not of Dacrymyces, Kennedy (1956) has found them to be quite com- 
mon in D. palmatus. As noted previously in this paper, a few scattered 
cortical hairs were found in a Tahitian collection of D. deliquescens. 
Guepiniopsis minuta Olive (1954) with its small, nearly sessile to distinctly 
stipitate fruiting bodies may be the species most closely related to D. 
intermedius in that genus. 

Dacryopinax spathularia (Schw.) Martin. Lloydia 11: 116. 1948. The 
species is readily recognized by its spathulate, orange fruiting bodies with 
somewhat tomentose stalks. The natives call it tutae tupapau or ‘‘ghost’s 
dung.’’ Although only one collection was made, the species was observed 
several times in the area. 

On dead decorticate limb, Taravao District, Tahiti, March 18. 

The writer is grateful to Dr. D. P. Rogers for preparation of the Latin 
descriptions and for the loan of herbarium material from the New York 
Botanical Garden. I am also indebted to Dr. I. M. Lamb for the loan of a 
number of specimens from the Farlow Herbarium. Type material of the 
new species has been deposited in the mycological collections of the New 
York Botanical Garden and of the United States Department of Agriculture 
at Beltsville, Maryland. 

DEPARTMENT OF BoTANy, COLUMBIA UNIVERSITY 
New York 27, N. Y. 
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THE COMPARATIVE ANATOMY AND TAXONOMY OF 
HETEROPYXIS' 


WiLuiAM L. STERN AND GEORGE K. BrIzIcKY 


The genus Heteropyzis,? established by Harvey in 1863, has been vari- 
ously placed with families of one systematic position or another. At present 
no wholly satisfactory evidence has been forthcoming from conventional 
taxonomic study to establish with certainty the affinities of Heteropyzis. 
Comparative anatomy of the vegetative organs has proven helpful in as- 
sisting the taxonomist to ascertain the natural relationships of other doubt- 
fully classified taxa. As the works of I. W. Bailey and his students have 
amply demonstrated, comparative anatomical studies are based on criteria 
remarkably free from preconceptions regarding relationships among plants. 
Therefore, suggestions supported by evidence from comparative anatomy 
should be especially valuable to the systematist. In the present study, the 
observations of the taxonomist and comparative anatomist have inde- 
pendently led to the same conclusions regarding the affinities of the taxon 
in question. 

Harvey (1863), in his Thesaurus capensis, placed Heteropyxis natalensis 
(the type species) in Heteropyxideae, a specially erected appendix to 
Lythrarieae. He remarked that it was possibly related to Myrsineae, 
Lythrarieae or Rhamneae. Myrsineous relationship was dismissed in that 
‘“*... In Heteropyzis the ovary is never unilocular, nor is the placentation 
‘free-central’.’’ Also, affinity with Rhamneae was deprecated because 
Heteropyxis differs very much in the nervation of the leaves, the absence 
of stipules, in the structure of the inflorescence, in the possession of glandu- 
lar dots, in the aestivation of the calyx and ‘‘. . . more especially in the 
polyspermatous placentae.” Harvey follows, therefore, the suggestion of 
Hooker and Thompson (in corresp.?) and appends Heteropyxis to 
Lythrarieae stating that ‘‘The time has not come, therefore, for associating 
Heteropyxis with Lythrarieae, although we may admit an affinity, per- 

1The authors would like to express their gratitude to Mr. Archie F, Wilson of 
Summit, New Jersey, for suggesting this problem and for supplying research material. 
Also for their kindness in offering specimens the authors would like to thank the Chief 
Forest Products Officer and the Chief of the Division of Botany in Pretoria, South 
Afriea, and the Director of the Royal Botanie Gardens at Kew in England. Special 
thanks are due to Professors Vernon I. Cheadle and Katherine Esau of the Department 
of Botany, University of California at Davis, for their examination of, and helpful 
suggestions regarding, the phloem problem in these plants. 

2 Heteropyxis Harvey (1863) is a nomen conservandum propositum versus Hetero- 
pyvis Griffith (1854; Bombacaceae). The latter is a synonym of Boschia Korthals (1844) ; 
(Bullock, 1957). 
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haps sufficient to authorize our placing it in an appendix to that order.” 
Remarkably, Harvey named the genus after a supposed character of the 
fruit which he never saw and did not describe, ‘‘The name .. . was given 
to it on the supposition that it might prove to be an anomalous genus of 
Myrsineae, and was intended to allude to the character of the ovary which 
separates it from other genera of that Order.’’ 

Bentham and Hooker (1867) included Heteropyzis in Lythrarieae, but 
as an anomalous genus. Of importance here is the description of the fruit 
which was not included in the definition of the genus by Harvey. Oliver, in 
1895, described a second species, Heteropyxis canescens, from the Trans- 
vaal. Two important features of the ovary, its turbinate shape and de- 
pressed apex, are noted by this author. Without any remarks, Oliver places 
Heteropyxis under Lythraceae. 

Heteropyzis transvaalensis was added to the genus in 1896 by Schinz. 


However, the author soon realized that his new species was conspecific with 
Oliver’s H. canescens (based on the same specimen!). Schinz pointed out 
that Heteropyris shows certain similarities to Myrtaceae in that secretory 


cavities and internal phloem occur in each group. He tentatively placed 
the genus in Myrtaceae, but noted that it should have a special place here 
as it has a superior ovary and does not have bicollateral vascular bundles 
in the leaves. 

That Heteropyxis should definitely be excluded from Lythraceae was 
asserted by Engler in 1897. Although not definitely referring Heteropyzis 
to any family, he remarked that the glands in Heteropyzis are lysigenous 
as in Rutaceae, but that the flowers of these two groups have little in com- 
mon. Furthermore, if Heteropyrxis were to be placed in Rutaceae, it would 
have to be in a separate subfamily. Engler was the first to mention (and pre- 
sumably to notice) the occasional presence of 2 or 3 stamens opposite the 
sepals which accompany the 5 opposite the petals. In line with Engler’s 
ideas, Koehne, in his monographie study of Lythraceae (1903), lists 
Heteropyxis among ‘‘ genera excludenda.’’ 

Hallier (1903), basing his remarks on the floral structure and secretory 
cavities in both taxa, states that Heteropyris belongs to Myrtaceae. Indeed, 
he suggests that it is closely related to the genus Metrosideros of the sub- 
tribe Metrosiderinae (tribe Leptospermeae). Thonner (1908) agreed with 
Hallier in that Heteropyxis should be in Myrtaceae, and assigned it to the 
tribe Leptospermeae close to Psiloxylon. 

Engler again considered Heteropyzis in 1915 describing it as an arbores- 
cent genus sometimes thought rutaceous because of the lysigenous glands 
in the leaves. He remarked, however, that it resembles the Myrtiflorae in 
its floral characters. Nevertheless, in his Pflanzenwelt Afrikas, Heteropyzis 
is placed in the Anhang to Rutaceae. Of particular note here is that Engler 
recommends the erection of a separate family, Heteropyxidaceae, to con- 
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tain Heteropyzis. This family, he states, should follow Lythraceae in the 
Myrtiflorae. In the 1919 edition of his Syllabus, Engler actually defined the 
family Heteropyxidaceae. 

Hutchinson (1946) regarded Heteropyxidaceae as a link between 
Rhamnaceae and Myrsinaceae. In his 1926 work, he placed the Hetero- 
pyxidaceae in Rhamnales. Here Hutchinson credits Heteropyxis with only 
5 oppositipetalous stamens. Apparently following Hutchinson, Phillips 
(1951) placed the Heteropyxidaceae in Rhamnales. Gundersen (1950) 
included Heteropyxidaceae in the order Myrtales after Lythraceae. Again 
here, only 5 oppositipetalous stamens are recorded. Because secretory 
cavities are virtually absent in Lythraceae, Metcalfe and Chalk (1950) 
stated that Heteropyzis ought probably to be excluded from this family. 

In his studies on the morphology of pollen, Erdtman (1952) mentioned 
that ‘‘Pollen grains of the same type as those in Heteropyxidaceae occur 
in Myrtaceae. The grains in Crypteroniaceae, Lythraceae, Myrsinaceae, 
Rhamnaceae, and Rutaceae are more or less different.’’ It is of further 
interest to note that ‘‘Heteropyzis . . . and Psilorylon have typically 
myrtaceous pollen grains.”’ 

Recently, Suessenguth (1953), in his monograph of Rhamnaceae, re- 
marked that the Heteropyxidaceae, which Hutchinson ineluded in the 
Rhamnales, indeed have a hypanthium and stamens opposite the petals, 
but each locule of the ovary contains numerous ovules on a thick axial 
placenta. Also, the leaves are pellucid dotted in Heteropyxidaceae. He 
concluded that a close relationship between Rhamnaceae and Heteropyxida- 
ceae cannot be substantiated. 

The genus Heteropyzis has been bandied about among several families, 
namely: Lythraceae, Rhamnaceae, Rutaceae and Myrtaceae. It has been 
treated as a genus of a family and as a separate family in its own right. 
The original description did not include a statement regarding the strue- 
ture of the fruit, and even now the exact number and position of the stamens 
is in doubt. Some workers report bicollateral vascular bundles in the leaves, 
and others specifically state that this is not the case. It is hoped that the 
following descriptions and discussions will clear up these discrepancies. 

Materials and methods. Results of this investigation are based on 
anatomical evidence derived from wood, flowers and fruits, stems and leaves. 
Wood of Heteropyzis natalensis was obtained from two sources: A cross 
section of a tree trunk (9—12em. diameter) was donated by the Chief Forest 
Products Officer, Forest Products Institute, Pretoria, Union of South 
Africa. A second specimen was obtained through Mr. Archie F. Wilson of 
Summit, New Jersey from Mr. W. C. E. van Wyk who collected it near 
Pretoria. Both samples are housed in the Samuel James Record Memorial 
Collection of the Yale School of Forestry and bear the collection numbers 
Y-50326 and Y-50136 respectively. 
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Young twigs of Heteropyzxis natalensis employed in the description of 
the node, internal phloem, and leaves were obtained, preserved in formalin- 
acetic acid-alcohol, from the Chief, Division of Botany, Department of Agri- 
culture, Pretoria. These specimens were collected from a young tree grown 
at the Prinshof Experimental Station in Pretoria. Descriptions of the ex- 
ternal morphology are based mainly on herbarium specimens acquired from 
Kew and the Chief of the Division of Botany in Pretoria. Herbarium 
specimens examined are as follows: H. natalensis: Acocks 12724 from Pre- 
toria; Smuts and Pole-Evans 842, Bolus 11884, Hutchinson 1907, Rudatis 
267 from Kew. H. canescens: Miller 8/250 from Pretoria and Miller 8/219 
from Kew. Duplicates of the Acocks specimen and Miller 8/250 are housed 
in the herbarium of the Record Collection. It should also be noted that 
petiole sections were taken from Acocks 12724 (H. natalensis) and Miller 
S$ /250 (H. canescens). 

Wood was sectioned according to conventional methods: blocks were 
boiled in water and cut on a sliding microtome. A Heidenhain haematoxylon- 
iron alum staining procedure was followed by safranin. Canada balsam was 
employed as a mounting medium. Petioles were embedded in_ paraffin, 
celloidin or were sectioned without embedding. Young stems for internal 
phloem and nodal analysis were cut after embedding in celloidin, or were 
cut without embedding. Elder pith was used to support unembedded ma- 
terial in the microtome. For the demonstration of starch, an iodine-potassium 
iodide solution was used. 

Terms used in describing the wood follow the recommendations of the 
Committee on Nomenclature of the International Association of Wood 
Anatomists (1957). Vascular ray designations are those of Kribs (1935). 
Because of the limited material, no attempt was made to apply detailed 
statistical procedures to the measurements of cell size. Means and extremes 
given in the anatomical section are based on 100 measurements of pore 
diameters, vessel element and fiber lengths. Vessel elements were measured 
from tip to tip. For the sake of comparison, the means presented for 
dicotyledonous woods in Appendix I, Tables 1, 2 and 4 of Metcalfe and 
Chalk (1950) are included in the section on wood anatomy. 

In sectioning the petioles, the suggestions of Metcalfe and Chalk were 
followed; that is, sections were taken from the most distal portion of the 
petiole. Employing this method consistently enables one to compare analog- 
ous portions of petioles. 

Photographs were taken using a bench-type Bausch and Lomb photo- 
micrographic apparatus with their DDE microscope. Green (B No. 58) and 
red (A No. 25) Wratten filters were employed in some of the photography. 

Description cf the genus. Heteropyris is composed of two species 
growing in southeastern Africa: H. natalensis Harvey and H. canescens 
Oliver. These small evergreen trees or shrubs are characterized by the pres- 








eS Ee 








85 


of 


n- 


mn 
‘X- 
ym 
im 
re- 
tis 
19 
ed 
lat 
ler 


the 
ood 
5D). 
led 
mes 
ore 
red 

for 
and 


vere 
the 


log- 


oto- 
and 
phy. 
cles 
cens 


yres- 





1958] STERN ET AL: ANATOMY AND TAXONOMY OF HETEROPYXIS 115 





ence of subepidermal secretory structures in leaves (fig. 2), flowers and 
young stems. Leaves are alternate, simple, entire or finely repand and 
lanceolate to oblanceolate-oblong (fig. le, e). Flowers (fig. la, b) are small, 
fragrant, whitish, actinormorphic, bisexual and are borne on short pedicels 
in terminal and axillary panicles.* Floral parts are perigynous. The 5 
sepals are imbricated in aestivation. Inserted at the rim of a cup-shaped 
hypanthium, the 5 petals are 2 or 3 times the length of the sepals, and are 
subcireular, oval or obovate, slightly concave, inconspicuously clawed, and 





Fig. 1. a-d. Heteropyxis natalensis, a. Fully expanded flower showing the position 
of the stamens and pistil, and the gland-dotted floral parts, x 15. b. A partially expanded 
flower illustrating the cupulate nature of the calyx and the position and form of 
bracteoles, x 15. ¢. Leaf with repand margins, about x 0.8. d. Capsule showing the 
persistent hypanthium and the depression in the apex of the ovary represented by a 
dashed line, x 15. e. Heteropyxis canescens. Leaf with entire margins showing relative 
size compared with that of H. natalensis, about x 0.8. 


imbricated in the bud. Stamens usually number 5, are opposite the petals, 
inserted with them and more or less as long as the latter. Sometimes 1-3 
(5?) stamens opposite the sepals and inserted within the hypanthium also 





’ The inflorescence, at least in H. natalensis, appears to be thyrsoid and not a typical 
panicle, 
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occur. It is probable that the basic number of stamens in Heteropyzis is 10. 
Filaments are subulate and usually longer than the anthers. The latter are 
dorsifixed and versatile, 2-celled, dehiscing introrsely by means of longi- 
tudinal splits. The ovary is superior, turbinate with a depressed apex, 
usually 2-carpellate (very rarely 3) and 2-locular (very rarely 3). The 
fleshy axile placenta bears numerous ovules. The single, short, cylindrical 
style is situated in the apical depression of the ovary. The stigma is capi- 
tate. Fruits (fig. 1d) are small, usually bilocular capsules which dehisce 
loculicidally. The persistent hypanthium partly or almost entirely enve- 
lopes the fruit at maturity. Seeds are few, brown, lanceolate-oblong, slightly 
curved, acute at both extremities and triangular in transverse section. The 
embryo is straight, cotyledons are oblong, plano-convex and slightly longer 
than the stout radicle. There is no endosperm. 

The two species may be distinguished as follows: Heteropyris natalensis: 
Leaves oblanceolate, smaller (7-9cem. long), chartaceous, glabrous on the 
lower surface, margins finely repand not revolute (fig. 1c), lateral veins 
inconspicuous on both surfaces; capsule (fig. 1d) shortly but conspicuously 
pedicellate, ovate to oval in outline and included in the hypanthium for 
lo to % the length. H. canescens: Leaves lanceolate-oblong to oblanceolate 
or elliptical, larger (11—-15em. long), subcoriaceous, puberulent on the 
lower surface, margins entire strongly revolute (fig. le), lateral veins 
prominent on the lower surface; capsule globose, subsessile, and almost en- 
tirely included in the hypanthium. 

Anatomy. Growth layers in Heteropyxis are poorly defined, variable 
in radial width, and often fuse with each other. Their demarcation is due 
to tangential layers of somewhat thicker walled, flattened fibers. Since pores 
are fairly evenly distributed and are not larger in one part of the growth 
layer than in another, the wood is diffuse porous (fig. 4). 

The imperforate tracheary elements are fiber-tracheids (sensu Bailey 
1936) which have small bordered pits with elongate, crossed inner apertures. 
The latter extend beyond the circular borders of the pits. Pits are most 
abundant on the tangential walls but also occur on radial walls. Besides 
connecting adjacent fiber-tracheids, pit-pairs are present between the 
latter cells and those of the vascular rays. 

Some of the fiber-tracheids in Y-50326 show gelatinous inner walls. These 
cells are conspicuous, as the inner walls stain darker and are more opaque 
than the outer walls. Although the presence of gelatinous fibers may be of 
diagnostic importance in certain taxa, it is doubtful that this is the case 
here, for it was noted that the above-mentioned specimen exhibited eccen- 
tric growth. It is well known that tension wood, which is frequently associ- 
ated with such growth, is characterized by gelatinous fibrous elements. 

Fiber-tracheids range in length from 323 » to 1275 » in Y-50326, and 
from 255 p to 1122 » in Y-50136. The means for these two groups of measure- 
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ments, respectively, are 826 » and 758 ». According to the measurements in 
Appendix I of Metcalfe and Chalk (1950), based on 534 species of dicotyle- 
donous woods, these averages fall in the ‘ 


‘short’’ range for fibrous elements. 
It is interesting to note that the arithmetic mean fiber length for the 534 
woods is 1317.5 », well above the figures for Heteropyzis. 





Figs. 2-5. Heteropyxis natalensis. Fie. 2. Transverse section of petiole illustrating 
the arcuate nature of the vascular strand, the appearance of the adaxial phloem, forma- 
tion of secondary xylem, and a subepidermal secretory cavity, x95. Fie. 3. Transverse 
section of a young stem showing the ‘‘nests’’ of internal phloem on the periphery of 
the pith, x 100. Fie. 4. Transverse section of the wood demonstrating pores in solitary 
and radial multiple arrangements, lack of axial xylem parenchyma, and the dark de- 
posits in the vascular ray cells and other elements, x 110. Fie. 5. Tangential section 
of the wood exhibiting the heterogeneous ray tissue, the pseudo-septations in the fiber- 
tracheids caused by the dark deposits, and the oblique vessel element end walls, x 110. 
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As viewed in macerations, the vessel elements present a varied appear- 
ance. In some, long ligules are evident ; others are characterized by a lack of 
these appendages. Some elements are relatively long and narrow, others 
are short and broad, and still others are short and narrow. However, as the 
figures below indicate, this variation occurs within rather restricted limits 
when compared with vessel elements from a large range of dicotyledonous 
species. 

Lengths of vessel elements range between 289 » and 850 » in Y-50326, 
and 289 » and 816 » in Y-50136. Averages are 572 » and 547 » respectively, 
According to figures based on 600 species of dicotyledons noted by Metcalfe 
and Chalk, the averages for vessel element lengths in Heteropyzis fall into 
the ‘‘medium”’ class. 

Vessel walls are 3 » to 4 » in thickness. Pores display no obvious angu- 
larity and are mostly round or oval (fig. 4). They vary from 31 4» to 73 p 
in tangential diameter for Y-50326 with an average of 48 », and from 22 p 
to 62 » with an average of 43 » in Y-50136. The distribution of vessel di- 
ameters (pores) in Metcalfe and Chalk is based on 1500 species. Accordingly, 
vessel diameters in Heteropyzis fall into their ‘‘small’’ category (over 40 
per cent of the species tabulated by Metcalfe and Chalk fall into this eate- 
gory). Pores (fig. 4) are mostly solitary (52 and 60 per cent) with a sub- 
stantial percentage of radial multiples (34 and 43 per cent). Clusters form 
but a small part of the total distribution (3 and 6 per cent). 

Perforation plates, even in the narrowest vessel elements, are simple. 
Intervascular pitting is alternate; pits are oval to round with elliptical, 
included apertures. Pits are abundant on vessel walls, but not so compressed 
as to form angular outlines. Pitting between vessels and rays is predomi- 
nantly alternate. Occasionally vestiges of scalariform and transitional vessel 
—ray pitting are seen. All vessels which contact ray cells communicate 
with them through pits. The angle of vessel element end walls (fig. 5) varies 
from 25° to 70° but is most commonly 45°. 

Axial xylem parenchyma is apparently lacking (fig. 4, 5). None could 
be detected in the material available for study. 

Vascular rays correspond to Kribs (1935) Heterogeneous Type IA 
(fig. 5). That is, the ray tissue comprises uniseriate rays made up solely of 
vertically elongated cells, and multiseriate rays with uniseriate ‘‘wings”’ 
composed of only vertically elongated cells. Multiseriate rays are from 2 
to 5 cells wide. Uniseriate rays are 1 to 11 cells high, but are mostly between 
3 and 5 eells in height. Multiseriate rays vary from 9 to 43 cells in height, 
but are most commonly from 15 to 20 cells high. In a few cases, disjunctive 
ray cells (Record 1934) were observed. 

The lumina of the cells in Heteropyzis wood contain various types of 
deposits. In both specimens, starch occurs as globular granules in ray cells 
and fiber-tracheids. In specimen Y-50326, where an entire cross section of 
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the stem was on hand, starch was detected only in the inner portions of the 


: wood. In specimen Y-50136, part of a cross section, starch was present 
. throughout the wood. 

. Rhomboidal crystals were only observed in specimen Y-50136. These 
7 deposits were best observed in macerated material and were present in ray 
‘: cells—one crystal to each cell. 

7 All cells of the wood contain an amorphous deposit (fig. 4, 5) in greater 
Fe or lesser degree—vessels contain the least; ray cells the most. Indeed the 
“i presence of this deposit in ray cells often conceals such details as the pres- 


f ence and form of crystals. In fibrous elements, the deposit may take the 
e , wie : 2 Oe 
form of septa (fig. 5), and careful examination is needed to demonstrate 


to : : . 
that these agglutinations are not true septa (cell walls). In unstained prep- 
arations, the substance in question is dark amber in color and translucent. 
= On staining, as previously outlined, this deposit darkens to a wine red color 
| - and becomes practically opaque. 
f.: There is a great probability that petioles of both species of Heteropyszis 
li- 2 . 
possess adaxial, arcuate, bicollateral vascular bundles surrounded by a 
ly, : ; 
. sheath of sclerenchymatous elements which become more abundant in older 
40 : ee a : a 
| petioles (fig. 2). Fibers on the adaxial side appear to have a phloie origin. 
te- . ‘ S 
Besides the primary xylem, abundant secondary xylem is formed by a 
ib- : . ip t : 
vascular cambium. Secretory cavities are present in the subepidermal layers. 
rm . : . 
Intraxylary phloem (phloem internal to the primary xylem) is present 
in the stem seemingly in ‘‘nests’’ (as seen on the transverse section) next 
le. ‘ Sally: : ; 
; to the pith (fig. 3). The sieve tube members are narrow and contain slime. 
Companion cells seem to be identifiable as well. 
se - ; 3 : : mide Beep 
; Discussion. That there are certain morphological similarities between 
ii- . 
; Hetercpyxis and Lythraceae, Myrtaceae, Rhamnaceae and Rutaceae, has 
se . ° . r . . 2 . 
; been pointed out previously by several botanists. This is confirmed in the 
ate ; , ne 
: present study of the comparative anatomy and taxonomy. There is little 
ries 
doubt that certain structures and structural arrangements have developed 
id in a parallel manner in diverse groups of plants. Therefore, to infer rela- 
ulc . . “a . > . . 
tionship between taxa, the structural modifications of which have been in- 
TA completely treated, is indeed likely to lead to spurious conclusions. Another 
f problem in this respect lies in the difficulties encountered in comparing a 
r 0 : . ° > . » se 
7 single, small genus, as Heteropyzis, with a large family of diverse structure. 
os . s . > . » 
Fi It is sometimes possible to select from the various members of large and 
n 2 hee . . : 
heterogeneous families all, or almost all, the features to be found in a small 
een ~— i" , : 
ne genus under study. The fallacy of assumptions based on such work is ap- 
eht, : : ; ‘ : 
sal parent. Therefore, caution must also be exercised here to choose from large 
ive : : : 
taxa, only salient features for comparison with small, homogeneous taxa. 
of The totality of available evidence must be considered and interpreted care- 
S ‘ - — ° ° . 
1 fully in order to select sound bases for inferring relationships. 
ees 


In the opinion of the authors, Heteropyxis shows definite myrtalean 
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affinities and may even be placed directly into Myrtaceae. Heteropyzis is 
apparently not closely related to either Rhamnaceae or Rutaceae. Sues- 
senguth, in his recent (1953) monograph on Rhamnaceae, asserts that the 
numerous ovules on a thick axile placenta and the pellucid-dotted leaves of 
Heteropyzis preclude close relationship between this family and Rhamna- 
ceae, notwithstanding Hutchinson’s (1926) treatment. Furthermore, 
Rhamnaceae are mostly stipulate, the flowers possess a disk, calyx lobes are 
valvate and seeds contain endosperm. A peculiar feature of Rhamnaceae 
is the strongly concave petals the claws of which seemingly clasp the fila- 
ments of the stamens. Also, Heteropyzis exhibits 1-3 supernumerary stamens 
opposite the calyx lobes, a condition which does not occur in Rhamnaceae, 
There is no record of the occurrence of either bicollateral vascular bundles 
in the petiole nor of internal phloem in Rhamnaceae. Rhamnaceae have 
trilacunar nodes (Sinnott 1914); Heteropyxis has unilacunar nodes. The 
wood of Rhamnaceae is not unlike that of Heteropyzis; however, the di- 
versity of structure is far greater in Rhamnaceae (58 genera; Suessenguth 
1953) than in Heteropyris. A notable divergence is the presence of fibers 
with exclusively simple pits in Rhamnaceae. 

With such a large and heterogeneous family as Rutaceae (145 genera; 
Engler 1931) it is more difficult easily to discount relationship with Hetero- 
pyxis. There is great variation in morphology throughout the tribes (11 
according to Engler, 1931) of Rutaceae, however, there are a few consistent 
characters upon which the family is based, among which are: The intra- 
staminal disk, the usually few seeded (1-2) locules of the ovary, the seere- 
tory cavities, the incompletely or weakly united carpels in most Rutaceae 
(in only 3 tribes, Spathelieae, Toddalieae and Aurantieae, are the carpels 
entirely united; Engler, 1931), the trilaeunar nodes (Sinnott 1914) and 
the petiole which usually exhibits a closed vascular cylinder. On these bases, 
we find that Heteropyxis and Rutaceae are only alike in the common posses- 
sion of secretory cavities. Furthermore, Rutaceae do not have bicollateral 
vascular bundles in the petioles (except in Orixa; Metcalfe and Chalk, 1950) 
nor do they possess internal phloem. 

Heteropyxis, in common with several myrtalean families, including 
Lythraceae and Myrtaceae, possesses bicollateral vascular bundles in the 
petiole and internal phloem. The petiolar bundle is are shaped in Hetero- 
pyxis, Lythraceae and Myrtaceae, and a sclerenchymatous sheath is as- 
sociated with this bundle in Heteropyxis and Myrtaceae. Lythraceae differs, 
however, from Heteropyzis as follows: Sepals are valvate, secretory cavities 
are absent (except in Cuphea anagalloides: Metcalfe and Chalk 1950), 
stamens of the outer whorl are alternate with the petals, floral parts are 
variously 4, 6 or 8 (rarely 5) and the septate xylem fibers exhibit simple 
pits. Reference to Erdtman (1952) shows that the morphology of the pollen 
is different in these two taxa. 
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Typical Myrtaceae (subfamily Myrtoideae ) differ somewhat from Hetero- 
pyxis: Leaves are usually opposite, floral parts are mostly epigynous, stamens 
are usually numerous and axial xylem parenchyma is present. However, the 
totality of evidence from many sources indicates beyond reasonable doubt 
that Heteropyzis possesses evident myrtaceous affinities, e.g., the statements 
of Erdtman (1952) indicate that the pollen of Heteropyzris has morpho- 
logical counterparts among the members of Myrtaceae, the common occur- 
rence in each taxon of unilacunar nodes, arcuate, bicollateral petiolar 
vascular bundles, internal phloem, secretory cavities in leaves, flowers and 
young stems, vessels which are typically small, have simple perforations and 
alternate intervascular pitting, heterogeneous vascular rays, gummy deposits 
in the xylem cells and fibers with distinctly bordered pits. 

The question remains, however, of whether it is possible to reconcile the 
alternate leaves, superior ovary (perigynous insertion), few stamens and 
lack of axial xylem parenchyma with the suggested association of Hetero- 
pyxis and Myrtaceae. Among the tribes of Myrtaceae, as outlined by 
Niedenzu (1893), the Leptospermeae, of the subfamily Leptospermoideae, 
is notable in that some of its members possess one or more of the above fea- 
tures. Indeed, it is here that we find those Myrtaceae with alternate leaves, 
free ovaries, small numbers of stamens and capsules in which the dried 
hypanthium remains attached to the fruits. For example: Leaves are 
alternate in Callistemon, Kunzea, Leptospermum, most Tristania species, 
some species of Metrosideros and Eucalyptus, and many species of Melaleuca. 
Stamens number 5 (opposite the petals) in Micromyrtus flaviflorus, M. 
ciliatus and Baeckea crassifolia var. pentamera; 10 (opposite each sepal and 
petal) in Baeckea ramosissima, B. crassifolia, and some species of Micro- 
myrtus. The ovary is free from the hypanthium in Metrosideros ornata, M. 
parallelinervis, M. parviflora, Basisperma lanceolata (White 1942) ; partly 
free (semi-inferior ovary) in Baeckea, Hypocalymma, Xanthostemon, Back- 
housia, Calothamnus, Lysicarpus, ete. 

The authors believe, based on the data and observations above, that 
Heteropyxis ought not to be considered as the foundation of a separate 
family, Heteropyxidaceae. Because of the preponderantly myrtaceous 
structure, Heteropyris could reasonably be included in Myrtaceae as the 
basis of a subtribe, Heteropyxineae, under the tribe Leptospermeae of the 
subfamily Leptospermoideae. As far as the authors can tell at present, the 
only feature at odds with the suggested inclusion of Heteropyxis in Myrta- 
ceae is that no species of Myrtaceae have yet been studied in which axial 
xylem parenchyma is absent. However, we do know that this characteristic 
occurs in Punicaceae, a monogeneric myrtalean family, and in Sonneratia 
(Sonneratiaceae) also of the Myrtales. However, the interpretation of the 
phylogenetic importance of the absence of axial xylem parenchyma is not 
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clear at present (for comments on the modifications in axial xylem 
parenchyma see Bailey and Howard 1941, and Kribs 1937). 

The principal center of concentration of Leptospermoideae is in Australia 
with extensions in the Pacific and Indomalesian areas and in Asia proper 
(Niedenzu 1893). However, there are some remarkable geographic disjune- 
tions in this range: Metrosideros angustifolia in the Cape region of South 
Africa (Niedenzu 1893), and Tepualia stipularis in southern Chile and the 
Argentine-Patagonia area (Niedenzu 1893, Record and Hess 1943). There- 
fore, to find that Heteropyzxis, a South African genus, departs from the 
main center of distribution of the Leptospermoideae should not eliminate 
the possibility of relationship within that taxon. 


SUMMARY 


1. The anatomy and taxonomy of Heteropyris have been studied in an 
effort to determine its affinities, variously reported as with Lythraceae, 
Myrtaceae, Rhamnaceae and Rutaceae. 

2. Original observations on the gross floral and vegetative structure, 
the anatomy of the petiole, wood and young stem, coupled with data from 
the literature, show that Heteropyxis has definite myrtalean affinities. 

3. Because the similarities are so remarkable between Heteropyris and 
the tribe Leptospermeae of Myrtaceae, it is recommnded that the family 
Heteropyxidaceae is superfluous, and that Heteropyzis should be placed in 
Leptospermeae as a subtribe, Heteropyxineae. 

ScHOOL Or Forestry, YALE UNIVERSITY 

New HAVEN, CONNECTICUT 
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ANOTHER STATION FOR GEOCARPON MINIMUM 
JuLIAN A, STEYERMARK 


In the flora of the United States many endemic species have been found, 
thus far, from only one locality. In monotypic endemic genera the species fre- 
quently is known from more than one station (Nestronia, Dionaea, Galaz, 
ete.), or may have even a fairly extensive geographical range (Orontium 
aquaticum, Calycocarpum Lyoni, ete.). Those monotypie endemic genera 
known from only one locality are relatively few, and the genus Geocarpon 
belongs to this rare group. 

Described as a new genus in 1914 by Mackenzie (Torreya 14: 67-68) 
from plants collected in 1913 and 1914 by Ernest J. Palmer at a station in 
Jasper County, southwestern Missouri, Geocarpon minimum continued to be 
observed intermittently over the years at this same station by its original dis- 
coverer. The original station is confined to a very limited area of ferruginous 
Pennsylvanian sandstone occurring on the Barton Upland in the unglaciated 
section of the state. On the exposed outcrops and ledges of this sandstone in 
an area not over thirty meters in extent occur in scattered abundance nu- 
merous plants of this diminutive somewhat fleshy winter annual. 

Mackenzie originally placed the genus in the Aizoaceae, and its family 
position was accepted by later authors until 1950, when Palmer and Steyer- 
mark (Bull. Torrey Club 77: 268-273) transferred Geocarpon to the Caryo- 
phyllaceae within a new tribe of the family. Palmer and Steyermark had vis- 
ited the type locality in 1949, and as a result of their critical re-study of liv- 
ing material, they noted the existence of minute staminodial rudiments, a 
significant diagnostic character overlooked by Mackenzie. This character in 
Geocarpon, combined with the others—lack of stipules, possession of a gamo- 
phyllous calyx, 5 perigynous stamens, 1-celled ovary, numerous amphitro- 
pous ovules on a free central placenta, and 3 stigmas alternating with 3 tips 
of the valves of the ovary, provided a combination of morphological distine- 
tions shared by various other genera of the Caryophyllaceae. 

In succeeding years a number of interested botanists had contacted Mr. 

*almer in order for him to show them this unique locality. However, much to 
his consternation, Mr. Palmer found this to be an uncertain task. Instead of 
finding the plants at the station, as he had confidently expected (he and the 
present author had found living plants in 1949), he was unable to locate any 
plants. His following letters to the writer express his unsuccessful attempts 
to re-locate the plants: 

‘*May 15, 1955. On April 30th Dr. and Mrs. Me Gregor, from Lawrence, 
Kansas, came down, as he had arranged, to look for Geocarpon minimum. I 
124 
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went to the locality where it was found with a ‘fine tooth and comb’. At 
least we examined a large area on our hands and knees. But found not a sin- 
gle trace of the plant! From the conditions of the associated flora and from 
previous date records, it seemed that it should have been in its prime. So I am 
at a loss to understand it. For it is the first time I have ever looked for it with- 
out success. Now I am wondering whether it might have come up prematurely 
early on account of the summer-like weather we had in March, and have been 
killed by the early April freeze. If that were the case, since it is an annual 
and depends on seeds for its continued existence, could it be possible that it 
might have been exterminated by such a catastrophe? It doesn’t seem too 
likely. For if it is an ancient relict, in all probability, it must have survived 
some equally adverse seasons in the past’’. 

‘*June 15, 1957. This year I again made three trips up there at different 
times, and after the abundant rains. And although I went over the ground 
among the sandstone blocks and in all likely places partly on my hands and 
knees, | could not find a trace of it. The ground has been cleared of brush and 
burned over and heavily grazed. And this in connection with the several ex- 
tremely dry years may account for it. But it would seem that a few stray 
plants should have survived in the protection of rocks. However, I failed to 
find one after diligent search ... I began to fear that it has been exterminated 
at the type locality’’. 

With such disconcerting news received in recent years, the situation as 
regards the existence of Geocarpon minimum became one of exceeding alarm. 
During the spring of 1957, while I was botanizing in areas of the unglaciated 
section of southwestern Missouri, I was en route to a place in St. Clair County 
known as ‘‘ Buzzard Bluff’’. The rocky rutted road traversed a section of 
sandstone substrata, and at one place this sandstone outcropped prominently 
in ‘‘glades’’ along a shallow draw of an upland valley tributary to Rattle- 
snake Branch on the east side of Sac River. Casually stopping to look for any 
possible records new to St. Clair County, I saw at first the conspicuous bright 
yellow-orange masses of the crucifer, Selenia aurea, and the diffusely cymose 
white sprays of Arenaria patula f. Pitcheri. Subsequent botanizing here be- 
came a matter of bending closer to the ground to scrutinize more carefully 
the dwarf plants that comprised the early vernal flora of such an area. Most 
of the plants were less than one decimeter tall. In addition to Selenia aurea 
and Arenaria patula f. Pitcheri were such other animals as Viola Kitaibe- 
liana var.Rafinesquii, Sedum pulchellum, Plantago pusilla, and Houstonia 
minima, and such perennials as Selaginella rupestris and Nothoscordum 
bivalve. 

Little by little I proceeded to step from one portion of the sandstone out- 
crop to another. Thinking to myself that this is a logical sort of situation in 
which to find Geocarpon, I quickly dismissed the thought as just wishful 
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thinking, for I realized that other botanists, including myself, had searched 
various sandstone outcrops in Missouri on hundreds of occasions before this, 
But, as I peered more intently at the dwarf vegetation by my feet, I began to 
single out certain pale gray-green succulent-like plants. They were only one 
to two centimeters tall, but they were unmistakable. Most unbelievably, but 
most certainly, there they were—Geocarpon, the long lost Geocarpon! My 
sense of recall immediately flashed back to that day of April 17, 1949, when 
| had first seen the genus at the type locality, in company with Mr. Palmer. 
Here now, eight years later and fifty-seven miles (by air) northeast of the 
Jasper County station, I had discovered the second station known for this 
monotypic endemic genus. 

Warming to the thrill on this solitary event (no other person was along 
to share this exciting experience), I looked closely, and soon saw many plants 
distributed over the shallow sandstone soil. The detailed survey which re- 
sulted indicated that thousands of plants occurred throughout the area, 
which, as a whole, was really only a few hundred meters in extent. The oe- 
currence of the Geocarpon appeared correlated with the outcropping of the 
sandstone, and the plants appeared to be distributed along the edge of the 
moist shallow sandy ground at the border or beginning of the mat of vegeta- 
tion which pioneered the sandstone outcrops. A tiny rivulet flowed nearby, 
but not directly on the soil cover inhabited by the Geocarpon plants. Con- 
comitant with the first stages of soil formation, these dwarfed plants, which 
can utilize the thin, almost non-existant soil and survive, are the pioneers of 
the sandstone. But farther away from the sandstone, where the soil becomes 
more complex and built up into a deeper structure inhabited by a more 
crowded flora, no plants of Geocarpon were observed. 

The collection data are as follows: Missouri: frequent on open sandstone 
exposures on shallow draw with seepage lines tributary to valley which is 
tributary to Rattlesnake Branch (tributary to Sac River), T 37 N, R 26 W, 
SW 1/4 sect. 36, 2 mi. north of Cobb, 7 1/4 mi. (by air) southeast of Roscoe, 
St. Clair Co., April 24, 1957, Julian A. Steyermark 83775 (specimens depos- 
ited in the herbaria of Chicago Natural History Museum, Harvard Uni- 
versity, United States National Museum, Missouri Botanical Garden, New 
York Botanical Garden). 

The discovery of Geocarpon at a second station poses a new problem as 
regards its real distribution and relative scarcity. Why has it not been found 
previously in all the years of botanizing sandstone or other acidic areas in 
Missouri? Does the present two-station disrupted distribution present the 
true picture of its actual distribution, or will future intensive exploration 
bring out many more stations within this section of the state? In the opinion 
of this author, my belief is that in the future it will be found at a number of 
new stations. At first the species had been supposed to have been limited to 
the Barton Upland in Jasper County, a formation which extends northward 
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into Barton County. However, with the occurrence of the species at its sec- 
ond station now in St. Clair County, there seems to be no logical reason that 
it should not be found between the locality in St. Clair County and the one in 
Jasper County, where numerous sandstone exposures of Pennsylvanian age 
of similar topographic expression exist to the localities in St. Clair and Jas- 
per counties. The species has a very short growing season, starting in March. 
After the middle of May, the plant begins to dry up and shrivel, becoming 
unrecognizable. Apparently, collectors in Missouri, including the present 
author, have not visited these Pennsylvanian sandstone exposures early 
enough in the spring, or have not given them sufficiently detailed ‘‘on hands- 
and-knees’’ exploration at that time of year. In twenty-five years of intensive 
collecting in Missouri, I have made visits to these Pennsylvanian sandstone 
areas usually between May and October, and by the time I had visited them 
in May, it was already too late for finding Geocarpon. As the principal and 
particular type of Pennsylvanian sandstone involved is the Clear Creek 
member of the Cherokee Formation, which in the unglaciated southwestern 
section of Missouri outcrops in Barton, Vernon, Cedar, St. Clair, Dade, and 
Henry counties, it would seem probable that Geocarpon minimum may be 
found eventually in all these counties. 


SUMMARY 


1. Geocarpon is a monotypic endemic genus, its species, G. minimum, hav- 
ing been previously known but from one locality in Jasper County, Missouri. 

2. Recent attempts to locate it at the type locality have failed. 

3. A second station was discovered during 1957 in St. Clair County, fifty- 
seven miles (by air) northeast of the original station. 

4. Because of the duplication of the particular Pennsylvanian sandstone, 
upon which the St. Clair County discovery was made, over a relatively wide 
area, encompassing several other counties, it is believed that the species will 
eventually be found in such areas of sandstone of similar topographic ex- 
pression to those where it has already been found. 

5. The belief is expressed that the plants have been overlooked by previous 
botanists, because search has not been made early enough in the year (March 
to late April) when the plants are evident, and because insufficient botanizing 
at that time of year on sandstone exposures has been done close to the ground 
in detail. 

Cuicaco Natura History MuskuM 

Cuicago 5, ILLINOIS 
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THE SEPARATION OF CHLOROPLAST PIGMENTS 
BY UNIDIMENSIONAL ASCENDING 
PAPER CHROMATOGRAPHY 


FREDERICK T. WOLF 


The separation of chloroplast pigments by means of paper chromatog- 
raphy has received considerable attention in recent years. In an early study, 
Brown (1939) was able to separate chlorophyll a, chlorophyll b, and caro- 
tenoids on circular paper chromatograms with carbon disulphide as the 
developing solvent. Bauer (1952), employing the unidimensional ascend- 
ing technique, separated six components, including chlorophyll a, chloro- 
phyll b, carotene, xanthophyll, and xanthophyll epoxide, with a variety of 
solvents. Acetone or benzene was unsatisfactory, and resulted in little or no 
separation. Better results were obtained with petroleum ether or methanol, 
and monochlorobenzene or toluene gave excellent separation. For bidimen- 
sional chromatograms, Bauer recommended development in one direction 
with a mixture of benzene, petroleum ether, and acetone, 10: 2.5: 2 parts 
by volume, and in the other direction with benzene, petroleum ether, 
acetone, and methanol, 10 :2.5:1 :0.25. 

Aromatic hydrocarbons and carbon tetrachloride proved to be the best 
of a number of solvents tested by Asami (1952). Satisfactory separation 
of the chloroplast pigments was obtained using methanol, 80 per cent meth- 
anol, benzene, toluene, xylene, carbon tetrachloride, and a 1:1 mixture of 
benzene and petroleum ether. 

Douin (1953, 1956) used methanol as the developing solvent, and ap- 
plied this method to studies of the pigments of mosses. Ry values typical 
of his work are 0.40 for carotene, 0.54 for chlorophyll a, 0.60 for chloro- 
phyll b, 0.61 and 0.66 for xanthophylls. Sironval (1953) used descending 
paper chromatography with a solvent mixture of benzene, petroleum ether, 
and acetone, 10: 2.5: 2, as recommended by Bauer (1952). 

Lind, Lane, and Gleason (1953) employed a bidimensional technique, 
using acetone, petroleum ether, or petroleum ether containing 1 per cent 
n-propanol in the first dimension, and petroleum ether containing 25 per 
cent chloroform in the second. Strain (1953) obtained excellent separations 
with petroleum ether, or petroleum ether containing 0.5 per cent n-pro- 
panol. By impregnating the papers with vaseline and developing with 80 


per cent methanol, reversal of the sequence of zones on the chromatogram 
resulted. Greulach (1953) recommended petroleum ether containing 1 per 
cent methanol as the solvent mixture. Similarly, a 50:1 mixture of petrol- 
eum ether and methanol was recommended by Meyer, Anderson, and Swan- 
son (1955). 


128 











18 


fo! 
tai 


tel 
mé 


vo 
em 
da 
pre 


tal 
Le; 


ad 
ace 
sol 
by 


Th 
pro 
stri 
solt 
fro. 


pip 


con 
whe 
oper 


' 


4 
test 
usec 
of t 
















































ho 


on 


Ap- 
cal 


ng 


er, 


ue, 
ent 
per 
ons 
ro- 

80 
am 


per 
rol- 


1958] WOLF: THE SEPARATION OF CHLOROPLAST PIGMENTS 129 


Chiba and Noguchi (1954), attempting to separate chlorophylls a and b 
using toluene as recommended by Asami (1952), obtained low Ry values 
in the pure solvent. Upon addition of ethanol, 1 part in 200, the Ry values 
were increased, and better separation resulted. Sporer, Freed, and Sancier 
(1954) impregnated the paper strips with sucrose, and developed the 
chromatograms in the dark, at reduced temperature, and in a nitrogen 
atmosphere. Chlorophylls a and b were separated in a solvent mixture of 
0.5 per cent n-propanol in n-hexane. 

Hager (1955, 1957) used a mixture of petroleum ether, benzene, chloro- 
form, acetone, and isopropanol, in the ratio 50:35: 10:0.5:0.17. He ob- 
tained separation of numerous zones, ineluding the phaeophytins and phaeo- 
phorbides, chlorophylls a and b, two known and three unidentified caro- 
tenes, and seven known and three unidentified xanthophylls from plant 
material. 

It is the purpose of this paper to compare certain of the methods ad- 
vocated by previous workers for the separation of chloroplast pigments 
employing unidimensional ascending paper chromatography. In addition, 
data are presented concerning a number of solvents which have not been 
previously used for this purpose. 

Materials and methods. Leaves of spinach, Spinacia oleracea L., ob- 
tained at a local market, served as the usual source of plant pigments. 
Leaves of plantain, Plantago major L., were also used to a lesser extent. 

The leaves were placed in a Waring blendor, a pinch of CaCO, was 
added, and the pigments were extracted with acetone. The pigments in 
acetone solution were transferred to ether in a separatory funnel. The ether 
solution of the pigments was washed repeatedly with water, and was dried 
by the addition of anhydrous Na.SO,. 

Graduates of 500 ml. capacity were used as chromatographic chambers. 
These were fitted with rubber stoppers, pierced with a paper clip so as to 
provide a means of suspending the paper strips. Whatman number 1 paper 
strips measuring 1144 by 12% inches wére used in all experiments. The ether 
solution of the pigments was applied to a small circular spot, one inch 
from the bottom of the paper strip, by means of an ultra-micro volumetric 
pipette. 

Development of the chromatograms was allowed to proceed under un- 
controlled temperature conditions in the laboratory. In a few instances 
when prevailing temperatures were high, the chromatograms were devel- 
oped in a constant temperature room maintained at 20-22°C. 

Results. A large number of solvents and solvent mixtures which were 
tested failed to resolve the pigments. When water or ethylene glycol was 
used as the developing solvent, there was no migration of any pigment, all 
of the substances remaining at the point of origin. With various alcohols, 
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including ethyl alcohol, n-propyl alcohol, isopropyl! alcohol, n-butyl alcohol, 
isobutyl alcohol, tertiary butyl aleobol, n-amyl alcohol, and isoamy! alcohol, 
all of the pigments migrated with the solvent front, so that no separation 
resulted. Similar results were obtained with acetone, methyl ethyl ketone, 
ethyl acetate, butyl acetate, benzene, carbon disulphide, chloroform, ether, 
pyridine, lutidine, collidine, 1, 4 dioxane, triacetin, and ethylene glycol 
monoethyl ether. With a 10:2.5:2 mixture of benzene, petroleum ether, 
and acetone, as used by Bauer (1952) and Sironval (1953), no separation 
resulted in our trials. 

With 1, 3 butanediol or 2, 3 butanediol, some degree of separation could 
be obtained. In 1, 3 butanediol, for example, the xanthophyll component 
with an Rp of 0.76—0.87 is well separated, but development is very slow, 
requiring 16-18 hours, and the colors tend to fade badly, so that these sol- 
vents cannot be recommended for general use. 

In considering some 16 solvents and solvent mixtures which yielded good 
separations, four patterns of separation became apparent. In each case, the 
components are named in the order of increasing Ry. The types of separa- 
tion found are as follows: 


1. The c, (a plus b), « type, in which carotene and xanthophyll are well 
separated from each other and from the chlorophylls, but resolution of 
chlorophylls a and b does not oceur. 

2. The b, a, (¢ plus x) type, in which chiorophylls a and b are separated 
from each other and from the carotenoids, but separation of the carotene 
and xanthophyll fractions does not occur. 

3. The b, a, x, ¢ type, in which resolution of four components occurs, and 

4. The b, x, a, ¢ type, likewise resulting in the separation of four com- 
ponents, but in a different order. The four types of separation will now 
be discussed separately. 


The c, (a plus b), x type. This type of separation results from the use 
of methanol, propylene glycol, or diethylene glycol as the developing sol- 
chloroplast pigments by Asami (1952), Bauer (1952), and Douin (1953, 
1956). No previous information concerned with propylene glycol or diethyl- 
vent. Methanol has previously been used in the paper chromatography of 
ene glycol has been found. Douin (1953, 1956) was able to separate chloro- 
phyll a and chlorophyll b with methanol, a result at variance with the find- 
ings of Bauer (1952) and with those of the present study. The Ry values 
found are presented in Table 1, in which each value presented is based on 
4—6 separate experiments. 

The high Ry values for xanthophyll obtained in these solvents doubtless 
result from the possession of an hydroxy group in common with the sol- 
vents. The chlorophylls covered such a wide area on the chromatograms 
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that their Rp is presented in the form of extremes, rather than an average 
which would be misleading. No separation of chlorophyll a from chlorophyll 
b was noted. The slowness of development with propylene glycol or di- 
ethylene glycol, requiring approximately 18 hours, together with the hy- 
groscopic character of these substances, resulting in difficulty in drying 
the paper strips, are definite disadvantages to their use. 

The b, a, (c plus x) type. When toluene-ethanol 200: 1 or o-dichloro- 
benzene is used as the developing solvent, chlorophylls a and b are sepa- 
rated from each other, but the less highly adsorbed carotenoids are not 
resolved. The toluene-ethanol mixture was proposed by Chiba and Noguchi 
(1954) in an effort to bring about better separations of chlorophylls a and 
b than resulted in pure toluene. o-Dichlorobenzene has not been previously 
studied in relation to the separation of plastid pigments. 


TABLE 1, Ry, values of chloroplast pigments in various solvents 
] I pr 





Ry 








Solvent chloro-  chloro- chloro- : xanthe- 

: ’ : xantho- phyll earo- 

phyll phyll phylis hvil ters te 
; p Pee phy + caro ene 

tene 
Petroleum ether 0.12 0.24 — 0.59 — 1.00 
Cyclohexane 0.14 0.36 ~- 0.70 —_ 1.00 
Methyl cyclohexane 0.14 0.39 — 0.78 — 1.00 
Xylene 0.34 0.48 _— 0.87 —_ 1.00 
Toluene 0.42 0.59 — 0.87 — 1.00 
Carbon tetrachloride 0.32 0.52 _— 0.87 — 1.00 
Monochlorobenzene 0.49 0.63 —_ 0.92 — 1.00 
Benzene-pet.ether 1:1 0.15 0.26 — 0.90 — 1.00 
Hager mixture 0.46 0.74 _— 0.92 ~~ 1.00 
Pet. ether + 1% methanol 0.37 0.83 — 0.65 -- 1.00 
Pet. ether + 0.5% 

n-propanol 0.23 0.78 _ 0.49 — 1.00 
Methanol _- — 0.73 0.89 — 0.51 

Propylene glycol — — 0.13—-0.74 1.00 -= 0 

Diethylene glycol — — 0.12-0.77 1.00 _— 0 
Toluene-ethanol 200: 1 0.55 0.76 _ — 0.94 — 


o-Dichlorobenzene 0.43 0.61 —~ — 1.00 _- 


The b, a, x, c type. Nine solvents and solvent mixtures gave separations 
in which the two chlorophylls, carotene, and xanthophyll are resolved. These 
were petroleum ether, cyclohexane, methyl cyclohexane, xylene, toluene, 
carbon tetrachloride, monochlorobenzene, benzene-petroleum ether 1:1, 
and petroleum ether, benzene, chloroform, acetone, isopropanol mixture, 
50:35: 10:0.5:0.17. Petroleum ether has been previously used in chloro- 
plast pigment chromatography by Bauer (1952) and Strain (1953). Cyelo- 
hexane and methyl cyclohexane have not previously been tested for these 
Separations. Xylene gave good separations according to Asami (1952). 
Toluene gave good separations in the work of Asami (1952), Bauer (1952), 
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and Chiba and Noguchi (1954). Carbon tetrachloride has been used in 
plant pigment chromatography by Asami (1952), monochlorobenzene by 
Bauer (1952), benzene-petroleum ether 1:1 by Asami (1952), and the 
petroleum ether, benzene, chloroform, acetone, isopropanol mixture, 
50: 35: 10: 0.5: 0.17 by Hager (1955, 1957). 

Good separations were routinely obtained with almost all of the sol- 
vents and solvent mixtures of this group. Occasional trials with toluene and 
monochlorobenzene resulted in failure of separation of xanthophyll and 
carotene, for a reason we are unable to explain. With spinach leaves, the 
xanthophyll fraction was resolved by petroleum ether into two components, 
one lying immediately above chlorophyll a, the other considerably above 
chlorophyll a and well separated from both this pigment and carotene. 

The b, x, a, c type. When petroleum ether plus 1 per cent methanol 
(Greulach 1953) or petroleum ether plus 0.5 per cent n-propanol (Strain 
1953) was used as the solvent mixture, the relative positions of chlorophyll 
a and xanthophyll on the chromatograms, as compared to pure petroleum 
ether, are reversed. The hydroxyl group of the alcohol in the solvent mixture 
decreases the adsorption of xanthophyll. With spinach leaves, in some in- 
stances the xanthophyll fraction was resolved into two components, one 
below and one above chlorophyll a. 

Discussion. Partial separation of chlorophyll a, chlorophyll b, carotene, 
and xanthophyll was given by five of the solvents or solvent mixtures tested, 
and complete separation of these four pigments resulted in eleven different 
solvents or mixtures. In every case in which chlorophyll a and chlorophyll 
b were separated, the Ry of chlorophyll b was found to be lower than that 
of chlorophyll a. In general, the Rp values of the carotenoids are higher 
than those of the chlorophylls in hydrocarbon or chlorinated hydrocarbon 
solvents, in which carotene is usually to be found at the solvent front, and 
xanthophyll lies between chlorophyll @ and carotene. In solvents or solvent 
mixtures containing an hydroxyl group (alcohol or glycol), the Rp of 
xanthophyll is greater than that of carotene. 

The foregoing experiments have demonstrated a number of ways in 
which the leaf pigments may be easily and rapidly separated by means of 
paper chromatography. The choice of the method to be preferred may con- 
ceivably vary with the purposes of the particular investigation. Any of 
them are suitable for the classroom demonstration of the presence of chloro- 
phylls and carotenoids in plant materials. 


SUMMARY 


1. The paper chromatographic separation of chloroplast pigments has 
been studied with 43 different solvents and solvent mixtures. Developing 
solvents recommended by previous workers were studied comparatively, 
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and a number of solvents not previously used for this purpose were also 
examined. 

2. Sixteen of the solvents and solvent mixtures gave satisfactory sepa- 
ration of the chloroplast pigments. 

3. According to the type of separation produced, the solvents and sol- ; 
vent mixtures may be classified into four types. 

4. Solvents which may be used for paper chromatography of chloroplast 
pigments include propylene glycol, diethylene glycol, o-dichlorobenzene, 
eyelohexane, and methyl! cyclohexane, none of which have been previously 
used for this purpose. 

DEPARTMENT OF BIOLOGY, VANDERBILT UNIVERSITY, 

NASHVILLE, TENNESSEE 
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ATTEMPTS TO FREEZE-DRY PINE POLLEN A. 


FOR PROLONGED STORAGE 


C. W. HESSELTINE AND E. B. SNYDER 


Attempts were made by the authors to freeze-dry pollen of longleaf pine 
(Pinus palustris Mill.). Breeding would be greatly facilitated if this and 
pollen of other species could be stored for one year or more. However, treat- 
ments by which fungus spores have been stored successfully for 15 years 
according to Mehrotra and Hesseltine (1957) failed with the pine pollen, Me 
A report of the details followed may save others from fruitlessly repeating 
identical treatments. 

Pollen collected in southern Mississippi in late April 1955 and shipped 
to Peoria, Illinois, was lyophilized in a manner similar to that used for 
fungus spores by Raper and Alexander (1945), 7.e., suspended in Seitz- 
filtered bovine serum, freeze-dried, and sealed in vacuum. While germination 
of the lyophilized material was zero, that of the untreated pollen was good 
when tested shortly afterwards. 

Because germination of pine pollen is often induced in concentrations 

of sucrose, a new sample was suspended in solutions of 6 per cent dextran, 
2 per cent sucrose, 5 per cent sucrose, 10 per cent sucrose, and 20 per cent 
sucrose. Six tubes were prepared for each treatment. Other conditions were 
the same. Germination was zero for the treated pollen; it was 60 to 70 per 
cent for untreated checks. 

The next year new pollen was lyophilized with freezing at — 15° C using 
six modifications of the suspending agent: serum plus 2 per cent glucose, 
serum plus 4 per cent glucose, serum plus 8 per cent glucose, dry milk 
powder plus 2 per cent glycerol in water, and serum only. Melting of the 
pellet in the lyophil tubes caused difficulty with the dry milk plus glycerol 
and with the 8 per cent glucose. While controls gave germination of 50 to 
82 per cent, the lyophil preparations gave none, although there was a slight 

bulging of the grains in the 4 per cent and 8 per cent glucose series. The 
above experiment was repeated using 4, 8, and 10 per cent glucose and serum 
with negative results. 

Rehydration variations applied to the treated pollen included exposure | 
to 65 per cent relative humidity at 5° to 10° C for one week, to 100 per cent 
relative humidity at 5° to 10° C for a day, and suspension in USP liquid 
petrolatum for 20 minutes. Germination tests were conducted after 72 hours 
at 28° C both on 0.7 per cent agar containing 10 per cent sucrose and in 
distilled water. 

Lyophilization was carried out at the Northern Regional Research 
134 
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: Laboratory, Peoria, Illinois, and rehydration and germination testing at 
the Southern Institute of Forest Genetics, Gulfport, Mississippi. Mrs. Jane 
A. Roberson assisted in making the lyophil preparations. . 
NORTHERN REGIONAL RESEARCH LABORATORY, AGRICULTURAL RESEARCH 
Service, U. 8S. DEPARTMENT OF AGRICULTURE, PEorRIA, [ILLINOIS 
AND 
SouTHERN INSTITUTE OF ForEST GENETICS, SOUTHERN Forest EXPERt- 
le MENT STATION Forest Service, U. 8S. DEPARTMENT OF AGRICULTURE, 
d GULFPORT, MISSISSIPPI 
t- 
rs Literature Cited 
n. Mehrotra, B. S. & Hesseltine, C. W. 1957. A re-evaluation of the lyophil process for 
ig preservation of Aspergilli and Penicillia, Presented at AIBS meeting at Stan- 
ford, California, on August 26. | 
d Raper, K. B. & Alexander, Dorothy F. 1945. Preservation of molds by the lyophil 


process. Mycologia 37: 499-525. 















BULLETIN OF THE TORREY BOTANICAL CLUB 














































y Vow. 85, No. 2, pp. 136-138 MARCH, 1958 
fs at siete ; 6 i mand t 
t 
SOME EFFECTS OF TEMPERATURE ON 
POLLEN CHARACTERS I 
Epwin B. Kurtz, Jr. anp James L. LiverMAN' e 
The external characters of pollen, such as diameter, size and number of 
furrows and pores, and sculpturing of the exine, are widely used for identi- : 
fication purposes. Yet it is recognized that these characters are more or less . 
variable, particularly as a result of climatic effects on the pollen-forming 
. plant or directly upon pollen formation. Thus it is customary in the deserip- | 
tion of a pollen type to present the average size or number of each charae- 
ter. Even size frequency has been used in the identification of pollen of 
certain genera. Several studies have attempted to demonstrate the relation- g 
ship between pollen characters and various climatic factors. Thus high tem- . 
peratures are stated to favor the formation of large pollen grains ( Kawecka ; 
1926, Piech 1922, Stow 1930); repeated cooling of flower buds causes the a 
formation of abnormal pollen with a variable number of germ pores 
(Michaelis 1928); aridity causes small pollen grains (Schoch-Bodmer : 
1940) ; position of the flower on the plant, size of the anther, and time of 
flowering all influence pollen size (Andreey 1934, Mehlquist 1942, Schoeh- 
Bodmer 1940) ; and Mikkelsen (1949) concluded that nutrition had such a 
marked influence on the plants and pollen in his studies that only limited 
conclusions about temperature effects on pollen could be obtained. b: 
The purpose of this paper is to demonstrate some effects of controlled of 
temperature on pollen characters of tomato and cocklebur. re 
Methods and results. Tomato (Lycopersicon esculentum) and cocklebur ti 
(Xanthium canadense) plants were grown in the Earhart Plant Research fl 
' Laboratory (Went 1957) under controlled day and night temperatures and b 
photoperiod (8-hour natural daylight, 16-hour night). We wish to thank 
Dr. F. W. Went for providing the tomato plants used in this study. Because 
; pollen was collected at random from several flowers from each of four plants 
growing in each environment, genetic and positional effects on pollen to 
characters have been minimized. Pollen was mounted in glycerine jelly 
stained with aqueous fuchsin (Wodehouse 1935) and all measurements were} di 
made in microns at a magnification of either 440 x or 980 x. Only fully ex- hi 


panded grains in polar view were measured. 
As shown in figure 1, the diameter or growth of tomato pollen is in- 
fluenced by night temperature quite similarly to the growth of plants under 
1 This work was begun while E.B.K. was a National Research Council Predoctoral 
Fellow and J.L.L. was a Luey Mason Clark Predoctoral Fellow at the California Insti- 
tute of Technology. 
136 








































B 1958] KURTZ AND LIVERMAN: EFFECTS OF TEMPERATURE ON POLLEN 137 
958 ae 4 ee, fares ¥ 
a these same conditions (Went 1957). There was no variation of exine charac- 
ters at any temperature, but a small percentage of tetracolpate grains 
occurred at the highest temperatures whereas all other grains were tricol- 
pate. 
Similar results in regard to night temperature were obtained with 
cocklebur pollen, although the size at 30° day temperature was quite 
variable (fig. 2). Moreover, pollen size increased with decreased day tem- 
of perature, which agrees with Mikkelsen’s (1949) work on Pelargonium 
a zonale. No effects of temperature on the exine or furrow number were ob- 
= served. Pollen size of cocklebur was also studied in relation to site of forma- 
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Fig. 1. Effect of night temperature on the diameter of tomato pollen, Each vertical 

bar represents one standard deviation from the mean of 20 measurements. Fig. 2. Effect 

led of day and night temperatures on the diameter of cocklebur pollen. Each vertical bar 
represents one standard deviation from the mean of 30 to 50 measurements. 


burs if tion on the plant. Generally pollen was largest in terminal flowers or in 
reh flowers formed just behind the apex, which disagrees with Andreev (1934) 
and but agrees with Schoch-Bodmer (1940). ‘ 
ank 
an SUMMARY 
nts 1. The effect of temperature on pollen size and exine characters of 
len tomato and cocklebur was studied under controlled climatic conditions. 
olly 2. Day and night temperatures had little effect on exine characters, but 
ere 8} diameter of pollen decreased at high and low night temperatures and at 
ex- aI high day temperatures. 
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TORREYA 
Elsholtzia Ciliata in New York 
JOSEPH MONACHINO 


The Asiatic weed Elsholtzia ciliata (Thunb.) Hylander was first reported for the 
New World in 1889 (Bull. Torr. Bot. Club 16: 243). This first record was based on 
collections made by J. I. Northrop in 1887 and 1889 in the little village of Notre Dame 
du Lae, in a clearing near a mill, in one place near the shore of Lake Temiscouata, 
Quebec, Canada. Dr. Northrop (1890) noted that the plant was evidently well established 
and added that there was “no record of its ever being cultivated, and how it reached 
this out-of-the-way spot is a mystery.” The colony has remained on the site for a long 
time; in 1944 Clarance Hinckley stated that Fernald reported the species still flour- 
ishing in recent years at this locality. In 1910 the species was reported by Fernald 
and Wiegand as abounding in gravel about the railroad yard at New Limerick, Maine. 
Hinckley (1944) recorded a collection made in 1938 in a dooryard at Chelsea, Orange 
Co., Vt., and one made in 1943 in Eastern Massachusetts, close to the sidewalk in an 
ill-kept dooryard near Liberty School at Revere Beach. Neither of these was noticed 
by Fernald in his 8th Ed. Gray’s Manual. 

Until now the Eastern Massachusetts station was the most southerly one reported 
for America.! The present collection was made by the writer in Inwood Hill Park, near 
the 207th Street entrance, on September 28, October 26 and November 16, 1957 
(Monachino 615, 617, 619), on a gentle, rather dry slope, semishaded by a canopy of 
chiefly red and white oaks. The colony was quite dense and covered almost exclusively 
an area of approximately 25 feet in length and 15 feet in width; a few scattered 
individuals were seen up to about 40 feet away. The main associated plants nearby 
were Aster divaricatus, and stubbles of Viburnum acerifolium, Sasafras and Carya. 
On September 28 the plants were in young bud, on October 26 in flower and bud, and 
on November 16 in fruit. 

On the last visit the soil around the plants was thickly blanketed by a litter of oak 
leaves, mostly red and some white. Z. ciliata, as seen at Inwood, is a shallow-rooted 
annual, less than 3 feet tall; when the stem becomes accidentally decumbent at the 
base, it roots where it touches the soil. The general appearance has been aptly described 
as that of an Acalypha; it also suggests a dwarf Agastache; it is weedy and un- 
ornamental. The flowers from bud to maturity and the slightly gibbous-curved fruiting 
ealyees are secund; the inconspicuous corollas are light lavender, the anthers yellow. 
The young stobile-like spikes are slightly arching-nodding at the apex. The plant branches 
generously to below the middle and practically every branch terminates in a spike, so 
that there may be up to about 50 spikes on one individual. The scent has been deseribed 
as lemon-like; but to the writer, the minty subfetid ordor of the crushed plant is nothing 
like that of the Bee Balm. 

The puzzlement Dr. Northrop (1890) first expressed regarding the appearance of 
the weed at Temiscouata Lake is shared by us: how it reached the spot in Inwood Hill 
is indeed a mystery. I have never seen E. ciliata cultivated in the New York City area 
LT 

1In answer to inquiry whether EZ. ciliata has been collected in New York State, 
Stanley Jay Smith, New York State Museum and Science Service, The University of 
the State of New York, wrote on January 7, 1958: “We have a specimen in the 
herbarium collected in Oswego by a Mr. Charles 8. Sheldon in 1881. According to him, 
Father J. Herman Wibbe considered it naturalized near Oswego, but this particular 
specimen came from Father Wibbe’s garden. Mr. Theodore C. Baim collected it in 
Schenectady in 1946 (Baim 1928) and again in 1949 (Baim 3077). This latter year, 
it was also collected in Scotia, across the Mohawk from Schenectady (Baim and 
Smith 6258).” 
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or elsewhere. Its ungainly appearance, ill scent and uselessness would hardly induce 
cultivation. However, it should be noted that the species is entered in Bailey’s Hortus 
Second. 

The habitat is specified as “moist soil” in Gleason’s New Britton and Brown, but 
there is no support for assuming this restriction regarding places where it will grow, 
In its native range in Asia, E. ciliata has been collected “on exposed rocky slope,” “open 
hillsides,” “roadside,” “stony pastures and cultivated fields,” in “temple yard” and “dry 
sandy soil.” : 

The writer has been the first to collect various species, mostly weeds, in the New 
York area; for example, Epichloé typhina, Sarcosphaera ammophila, Arthraxon hispidus 
var. eryptatherus, Calamogrostis epigeios, Elymus arenarius, Panicum scoparium, 
Alchemilla microcarpa, Herniaria glabra var. subciliata, Silene cserei, Bassia hyssopifolia, 
Lepidium latifolium, Rorippa indica, Photinia villosa, Dolichos lablab, Geranium 
nepalense var. thunbergii, Elatine triandra, Jussiaea uruguayensis, Cynanchum medium, 
Solanum sarachoides, Iva sxanthifolia, Guizotia abyssinica, Madia capitata, Lactuca 
pulchella. These previous collections were not too remarkable, and neither is the present 
discovery of E£. ciliata, though, of course, quite interesting as a new record. All of them 
were readily spotted as new, without exercise of any extraordinary botanical acumen 
or study of obstruse characters. An evident conclusion can be drawn: after acquiring a 
basic knowledge of the local flora, anyone can add somewhat to our list of new weed 
records by devoting even passing attention to the wayside plants. 
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PROCEEDINGS OF THE CLUB 


OCTOBER 1, 1957. The meeting of the Club at the New York Botanical Garden 
was called to order by President Rickett at 8:00 P.M. There were 46 members and guests 
present. The minutes of the May 21st, 1957 meeting were approved as read. The follow- 
ing were elected to Active (Annual) membership in the Club: David W. Bierhorst, 
Neal Buffaloe, and Phillip J. Halicki, and the following to Associate Membership: 
Helen A. Berger, Dorothy S. Chapple, Ta Kwong Lee, Saul Minsky, and Florence von 
Henkel. The resignations of the Rev. Yvan Carrier and Dr. Jean MacMahon Murphy 
were accepted with regret. 

Dr. Rickett announced that due to the election of Dr. Robert Lampton to the 
office of Vice-President, a vacancy existed on the Council and requested nominations. 
Miss Hollinghurst, seconded by Mr. Lehr, proposed the name of Dr. Eleanor Witkus. 
Dr. Lawton moved that the nominations be closed and the Secretary be instructed to 
cast one ballot for the election of Dr. Witkus. The motion was unanimously passed by 
the Club. 

President Rickett then introduced the speaker of the evening, Mr. A. Clayton 
Seribner, who spoke to the Members on, “Wild Flowers of the Canadian Rockies.” 
Mr. Scribner illustrated his talk with handsome colored slides of the flora and fauna of 
the Bow Lake Area, The Columbia Ice Field, Lake O’Hara, Mount Wileox and other 
areas of the Canadian Rockies. 


oe Be 





19% 


me 


gal 
thr 
for 


30 
pre 
Mr 


Off 
pre 
nar 
tha 


Da 
Mr. 


as 


Ho; 
aft 


Be 
non 


exp 
in t 
of § 
Lit 
Sm: 
Isla 
the 


Pag 


as t 
in t 
New 
orig 
cont 
(ma 


chay 








Ea 


uce 
tus 


but 


pen 
‘dry 


New 
idus 
um, 
lia, 
tum 
ium, 
luca 
sent 
hem 
men 
ig a 
veed 


ring, 


aine 


dora 


yuata 


irden 
uests 
llow- 
10rst, 
ship: 
» von 
irphy 


» the 
tions. 
itkus. 
ed to 
“d by 


ayton 
kies.” 
na of 


other 





| a ENCE 


1958] TORREYA 141 


The meeting was adjourned at 8:50 P.M. after which refreshments were served by 
members of the Garden staff. 
Respectfully submitted 
Frank G. Lier, Ree. Sec’y 


OCTOBER 19, 1957. During the afternoon, the members of the Club were taken on 
a conducted tour of the William T. Davis Wildlife Refuge by Miss Mathilde P. Wein- 
gartner and other members of the Staten Island Museum. After a pleasant walk 
through the Refuge, the Club members returned to the Staten Island Museum Building 
for excellent refreshments served by Miss Weingartner and her group. 

The meeting of the Club was called to order by President Rickett at 5:00 P.M. with 
30 members and guests present. The minutes of the October 1, 1957 meeting were ap- 
proved as read. Mrs. Lucia Andrews was elected to Active (Annual) Membership and 
Mr. Lincoln Adderley to Associate Membership in the Club. 

Dr. Rickett called for a report from the Nominating Committee on the slate of 
Officers for 1958 as required by the Constitution. No member of the committee was 
present and efforts to get in touch with one of them proved to no avail. Most of the 
names of those nominated for office in 1958 were recalled by those present, however, so 
that the requirements of the constitution were considered to have been met. 

Mr. Joseph Burke announced to the Club the passing away of Mr. Isaiah Cooper, 
Davis Curator of the Staten Island Museum and member of the Torrey Botanical Club. 
Mr. Cooper had been very active in making a survey of the Staten Island Flora and in 
a study of the insects of the area. 

Dr. Rickett, in behalf of the Club, thanked Miss Weingartner and Mr. Fred W. 
Hopping for their hospitality and the enjoyable visit to the Wildlife Refuge during the 
afternoon. 

Nominations for Council Members were then requested by Dr. Rickett. Miss Mathilde 
P. Weingartner was nominated and then a motion was made by Dr. Clyde Chandler that 
nominations be closed. This was passed by the members. 

During the remainder of the meeting, several Club members told of their summer 
experiences. Dr. Peter Nelson showed colored slides of flowers in the vicinity of Nassau 
in the Bahamas. Mr. Walter W. Shannon described some of his experiences on the islands 
of Saint Pierre and Miquelon. Miss Weingartner showed some slides of the flora around 
Litchfield, Connecticut, Mount Desert Island and Mount Katahdin in Maine. Dr. John 
Small and Mr. Lee A. Ellison told of their visit to Mount Katahdin and Mount Desert 
Island. Their talk was well illustrated with colored slides. Dr. Rickett showed some of 
the pictures he had taken during his visit to England in the spring. 

The meeting was adjourned at 6:30 P.M. 

Respectfully submitted 
Frank G. Lier 
Recording Secretary 


Book REVIEWS 


Plant Diseases Due to Bacteria. By W. J. Dowson. Second Edition + 232 
pages. New York: Cambridge University Press. 1957. $6.50. 


The format of this second edition of bacterial plant diseases is essentially the same 
as the first edition which appeared in 1949. The terminology is simply maintained as 
in the first edition which is an aid to those with a limited background in bacteriology. 
Newly added to this edition are, diseussions of 20 more diseases, one of which was 
originally thought to be caused by a virus, the use of antibiotics as a supplement to 
control practices, an entirely new chapter on preserving cultures, and 3 additional maps 
(making a total of 21) showing the geographical distribution of diseases. 

The book contains 13 chapters divided into 3 parts. The first part consists of 4 
chapters which deal with general bacteriology, including the bacteriophage; classifica- 
tion and nomenclature, with a brief discussion of older systems of classification; general 
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symptoms of bacterial diseases and the effects of association of other organisms on 
disease expression; and a discussion of methods for investigating bacterial diseases 
(Koch’s postulates). 

Part II contains 3 chapters dealing with the “mechanics” of handling bacteria— 
general and specifie media with directions for preparing them, staining techniques, and 
certain physiological and biochemical activities of bacteria and how these aid in the 
identification of species. 

The remaining 6 chapters, in Part III, are devoted to discussion of diseases and the 
preservation of bacterial cultures. The genera Corynebacterium, Pseudomonas and 
Xanthomonas are treated, respectively, in Chapters 8, 9 and 10. In chapter 11, Dr, 
Dowson, in view of the invalidation of the genus Bacterium by the International Congress 
for Microbiology in 1953 and the lack of proposals for its replacement, suggests the 
“temporary” use of the genus Pectobacterium for those coliform plant pathogens which 
produce gas from sugars, and possess pectic enzymes, and Erwinia (ineluding Agro- 
bacterium) for those which have neither characteristic. The salient features of each 
genus and type species are given followed by a discussion of individual diseases which 
are grouped according to type, i.e. parenchyma, systemic, vascular and hyperplastie. 

Miscellaneous bacteria, including some saprophytes, are discussed in chapter 12, 

The final and newly added chapter deals with several methods of preserving bacterial 
cultures to maintain their identity “for a year or more without sub-culturing.” 

As in the first edition, references of source material are cited after pertinent 
sections. Also, the suggestions for reading, photographs, and maps showing the geo- 
graphical distribution of bacterial diseases are included at the end of the book.— 
RAYMOND CAPPELLINI, Department of Plant Pathology, Rutgers, The State University 
of N. J., New Brunswick, N. J. 


Die Gattungen der Rhodophyceen. By Harold Kylin. Gleerup, Lund, 
Sweden. xv + 673 pp., 458 figs. 1956". Cloth 135 Sw. Kr.; paper 125 Sw. Kr. 


It is indeed fortunate for botany in general and algology in particular that the 
world’s most distinguished student of the red algae agreed to prepare a volume on the 
genera of this group and that he was able to complete it. 

The original plan was to publish the work as a volume in the second edition of 
Engler and Prantl’s DIE NATURLICHEN PFLANZENFAMILIEN. The manuscript was completed 
in 1944 but the war prevented its publication at that time. Kylin kept it up to date 
until June 1949. After his death in December 1949, his wife, Elsa Kylin, obtained 
support for its publication and obtained a publisher in Sweden. We owe Mrs. Kylin a 
special debt of gratitude for her devoted labor in seeing the work through the press. 
She not only attended to all the details connected with the printing of the book but 
prepared the excellent indices of scientific and author’s names and an extensive supple 
ment (pp. 563-592) which incorporates material published from 1949 to the end of 
1954. (Attention should be called to the new combinations under Corynospora on page 
583, which will have to be credited to Elsa Kylin and not to H. Kylin.) 

The volume begins with a brief characterization of the Rhodophyceae and a useful 
general account of the structure and chemistry of the rhodophycean cell. In error, these 
algae are stated to possess chlorophylls a and y (now c) instead of a and d. In the 
systematic part, the two subclasses Bangiophycidae and Florideophycidae are charae- 
terized and discussed in some detail with respect to their features of structure and re 
production and as to their phylogeny. For the Bangiophycidae, which is a relatively 
small group, a single key is given for the orders, families and genera, whereas separate 
keys are provided for the orders, families and genera of the Florideophycidae. The 
orders and families are briefly characterized and the families are discussed—in many 
instances in considerable detail—with respect to structure, reproduction, geographie 
distribution, and, in some instances, relationship. A noteworthy feature is the citation 
of the authors, and date of publication, of the orders and families, information whieh 


1 The actual date of publication is October 30, as I have been informed by Mrs 
Kylin. 
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usually is not given in works of this kind. In a number of instances, however, the author 
or date given is incorrect, as for example, in the case of Lemaneaceae (described by 
Rabenhorst in 1863), Helminthocladiaceae (described by Hauck in 1883), Chaetangiaceae 
(described by Hauck in 1883), Hildenbrandiaceae (described by Rabenhorst in 1868), 
and Rhodomelaceae (described by Harvey in 1849). 

For the genera, in addition to the diagnosis, the author and date of publication 
and other important references are cited. The type or lectotype of almost all the genera 
accepted (568) is indicated and the synonyms (but not always all of them) of the 
genera are given. The approximate number of species in each genus and its geographic 
distribution are also indieated. It should be noted that some of the families and almost 
all the genera attributed by Kylin (and by some other authors) to Schmitz as of 1889 
were nomina nuda in that publication. The erroneous acceptance of 1889 as the date of 
validation of these genera has resulted in at least one case in the suppression of the 
correct name: Gloiophyllis J. Agardh (1890) is the correct name for Grunowiella Schmitz, 
In a number of instances the type or lectotype species cited is not the correct one, as 
in the case of Polysiphonia and Aneuria, whose types (as given by Kylin) were not 
included in the genus or subgenus (Aneuria) when it was established. 

Many decisions of a taxonomic¢ nature are published for the first time in this book: 
sixteen new genera are described, for a few genera new names are proposed, a few that 
had been reduced are resurrected, others are reduced, many new combinations are 
made, and a number of genera are transferred to different families than those in which 
they had been placed. The bases for some of these changes are not as firm, however, as 
is desirable. It might be pointed out that Implicaria Heydrich, which Kylin accepts, has 
been shown by Okamura (1936) and Segawa (1939, 1941) to be congenerie with 
Vanvoorstia Harvey, and Duthiea Manza should be known as Duthiophycus Tandy 
(1938). In a number of instances the nomenclature adopted is in violation of the Code. 
Thus, for example, Kylin retains the name Acrosymphyton Sjéstedt (1926) despite the 
fact that he has found it to be congeneric with Helminthiopsis J. Agardh (1899). 

The present system of classification of the major group of the red algae, the 
Florideophycidae, was ushered in by Schmitz in his epoch-making paper of 1883. 
Oltmanns in 1904 made the first major emendation in this system and Kylin further 
refined it in an important series of publications that culminated in his monograph on 
the order Gigartinales in 1932. Despite certain shortcomings, Kylin’s system of 1932 
presents a much more natural arrangement of these algae than had previously been 
possible. It is the standard one today and is maintained in this volume. The classifica- 
tion of the Bangiophycidae that Kylin has adopted is essentially the one proposed by 
Skuja in 1939. 

Although Kylin suggests in the present volume certain regroupings of genera in the 
families Ceramiaceae, Delesseriaceae and Rhodomelaceae of the order Ceramiales, no 
major changes in the system are proposed. Those who had hoped to see radical changes 
in the system will thus be disappointed. Ht is highly probable that this system is as 
yet imperfect, but much further work on the morphology and the life histories of the 
red algae is necessary before it will be possible to make significant changes. 

For almost sixty years the only work on the genera of red algae in a modern 
language has been the treatment by Schmitz and Hauptfleisch (1896-1897) in Engler 
and Prantl’s DIE NaTURLICHEN PFLANZENFAMILIEN, to which Svedelius prepared a supple- 
ment in 1911. The great advances that have been made in knowledge of the morphology 
and taxonomy of these algae during the past fifty years, contributed in large measure 
by Kylin, have rendered Schmitz and Hauptfleisch’s work completely out of date. 
Kylin’s GATTUNGEN DER RHODOPHYCEEN thus forms a most weleome contribution to 
organized knowledge of this extremely difficult group of plants. The large number of 
illustrations (over 2100 individual figures) and the extensive bibliography of over 1700 
cited references further enhance the value of this excellent volume. 

There is no doubt that this book will be a great stimulus to work on the red algae. 
As a former student of Professor Kylin, I know that the highest reward that he would 
have liked for his labors would be, for this, his last work, soon to beeome obsolete as a 
result of the intensive studies certain to be inspired by it—Grorce F, PAPENFUss, 
Department of Botany, University of California, Berkeley. 
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Pollen Grains of Japan. By Masa Ikuse. Hirokawa Publishing Company, 
Tokyo. Color frontispiece, pp. xi + 301, 76 plates. 1956. $15.00. 


This book presents a classification of modern pollen based upon morphological 
groupings into 65 pollen types. The heart of the classification is a chart (fig. 2) which 
shows the pollen types of the respective groups. These groups are not named but are 
designated by numbers and letters. The ordinate is numbered from 1 to 8 and the abscissa 
is lettered from A to D. Within the major categories the pollen type is designated by 
superscript letters. Thus 6A* is a triporate grain with pores in the sides whereas 6A> 
is a triporate grain with pores in the angles. Thus number, letter, and superscript letter 
designate a particular pollen type. 

The introductory portion of the book contains information on collecting pollen, 
slide preparation, morphology of the pollen grains (following the terminology of Prof. 
G. Erdtman), and a key to the pollen types, all in Japanese. 

Ikuse collected flowers in paper envelopes or glass vials and, at the same time, 
collected a voucher specimen. Some pollen was obtained from herbarium specimens, 
Slides were prepared as follows: the dried anther was dissected on a slide in a drop 
of 95% aleohol. After the aleohol evaporated and the pollen grains were fixed to the 
slide, the pollen was flooded with xylene or a similar solvent. The pollen was then 
stained with gentian violet or fuchsin in 95% aleohol, washed with absolute alcohol, and 
mounted in glycerin jelly. The cover glass was sealed with a balsam-paraffin mixture to 
prevent evaporation. Pollen measurements from reference slides prepared by this 
technique may not agree with those of pollen prepared by other methods. 

The major portion of the book is divided into systematic studies of which there 
if first a classification of the flowering plants arranged according to the Engler and 
Prantl system. This classification is in tabular form with Japanese and English head- 
ings, under the following categories: pollen type, sexine pattern, size, date of collection, 
location, and collector. This seetion covers 120 pages. The next portion lists for each 
family the pollen types, sexine pattern, remarks, and size of grains. This is followed 
by a tabular key to the families and genera and divided into sections based upon the 
pollen types of figure 2. The tabular heading used are sexine pattern with eight sub- 
designations, size, remarks, and family or genus. The last key to the family or genus 
is divided into the six pollen size groups of Erdtman. The tabular headings are size, pollen 
type, sexine pattern, shape, family or genus, and remarks. 

Ikuse includes a floral calendar with the length of the blooming season indicated by 
a bar graph. The scientific names are arranged by the blooming season from January 
onward throughout the year. She gives a selected bibliography and two indices, one in 
Japanese and one te@the scientific names. 

The first 40 plates are line drawings reproduced at a uniform magnification of 
1000 x and illustrate the details of 281 species. The last 35 plates are reproductions of 
236 photographs which depict 131 species. The magnifications vary from 300 to 2000 
times, although most of the pollen photographs are reproduced at 1000 x. In these tables 
Ikuse describes pollen of 2274 species and varieties distributed in 1138 genera and 200 
families. Although the author titled the book Pollen Grains of Japan, she also included 
Taxodium, Sequoia, and several other plants which have been introduced into Japan, 
thus making the book more complete. 

This coverage of the Japanese flora was compared with that in T. Makino’s 
Illustrated Flora of Japan which contains 187 families, 1117 genera, and 2732 species 
and varieties. Makino lists 47 entities among the Gymnosperms; Ikuse describes 36 and 
illustrates 13. Makino describes 560 monocotyledonous plants; Ikuse describes the pollen 
of 422. This comparison, in spite of the discrepancy in numbers, indicates a good coverage 
of the flora when one considers the lack of distinguishing characteristics in most of the 
grasses and also among several other families. 

The line drawings are easier to interpret than the detailed illustrations of Wodehouse 
and have more individuality than the palynograms of Erdtman. The photomicrographs 
are very good, in particular, some of the photographs at the higher magnification whieh 
show structural details. 
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In spite of the Japanese text in the introductory portion, the use of scientific names 
and the bilingual table headings make this book usable for English-speaking palynologists. 
Ikuse is to be congratulated for this excellent study which offers possibilities not only 
for identification of Japanese pollen, but also sets up a scheme which can be used by other 
palynologists for systematizing the bewildering detail of pollen morphology of any flora. 
It is possible, by means of several tables, to identify unknown pollen. This same scheme 
ean be used for classification and identification of fossil pollen. This system of tabular 
description of the pollen is, in many instances, too brief for people who are used to the 
details of complete, formal descriptions—CLAIR A. Brown, Department of Botany, 
Louisiana State University, Baton Rouge 3, Louisiana. 


The Growth of Leaves. Proceedings of the Third Easter School in 
Agreultural Science, University of Nottingham, 1956. Edited by F. L. Mil- 
thorpe. 233 p. Butterworths Scientific publications. London. 1956. 


The Third Easter School in Agricultural Science was held at the University of 
Nottingham in 1956 and is a striking illustration of the effectiveness of a relatively 
small gathering of scientists concentrating on a specific objective. Americans might 
well emulate this English custom, The School was organized to explore leaf development 
from inception to maturity and to demonstrate the relationship between leaf growth 
and crop yield. This is accomplished through a succinct and refreshing summary of recent 
developments in the study of the growth of leaves together with reports on current 
research and a forecast of the direction which investigations are likely to take in the 
future. Skillful editing and the inclusion of pertinent discussion at the conclusion of 
each paper made this reviewer feel that he had participated in the conference. 

The titles of the papers are especially descriptive and are cited herewith as the 
most economical way of indicating the wide range of material presented: General aspects 
of leaf growth by F. G. Gregory; General processes of differentiation by E. Biinning; 
Growth and cellular differentiation by J. K. Heyes and R. Brown; The inception of 
leaf primordia by S. W. Wardlaw; Spatial and temporal correlations involved in leaf 
pattern production at the apex by F. J. Richards; Growth and metabolism in the shoot 
apex of Lupinus albus by N. Sunderland, J. K. Heyes and R. Brown; Morphological 
aspects of leaf expansion, especially in relation to changes in leaf form by H. Jones; 
Growth of leaves of an apple rootstock by H. W. B. Barlow and C. R. Hancock; Leaf 
growth under constant conditions and as influenced by light-dark cycles by E. Biinning; 
Etiolation phenomena and leaf expansion by W. T. Williams; The relative importance 
of the different stages of leaf growth in determining the resultant area by F. L. 
Milthorpe; Influence of light ard temperature on leaf growth by G. E. Blackman; 
Weather and water in the growth of grass by H. L. Penman; and Leaf growth in rela- 
tion to crop yield by D. J. Watson. . 

A penetrating discussion of the relationship between leaf growth and yield by 
D. J. Watson of the Rothamsted Experiment Station climaxed the conference. He 
emphasized that differences in yield are correlated with leaf area, and that among 
existing crop varieties further increases in yield will be associated with cultural practices 
and plant breeding that increase leaf area. The effectiveness of leaf area depends upon 
the time it appears in the growing season and its location in the life cycle of the plant. 
For example, in sugar cane and potatoes large leaf area may develop too late in the 
Season to be effective, while in barley leaf area attained before emergence of the 
inflorescence makes no direct contribution to increased grain yield. 

Professor Milthorpe modestly states in the introduction that the treatment of leaf 
growth is not exhaustive, nevertheless this is the most comprehensive account on the 
subject to appear in English. Specialists in growth and differentiation, botanists in 
general, agriculturalists, and graduate students in particular will find this little volume 
stimulating and rewarding reading. It will serve as an admirable supplement to the usual 


— in morphology and physiology——M. A. JoHNson, Professor of Botany, 
utgers. 
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ALGAE 
(See also under Morphology: Lewin) 
Forest, Herman 8. The remarkable Draparnaldia species of Lake Baikal, 
Siberia. Castanea 22: 126-134. D 1957. 
Sparling, Shirley Ray. The structure and reproduction of some members of 
the Rhodymeniaceae. Univ. Calif. Publ. Bot. 29: 319-396. pl. 48-59, 
10 O 1957. 
BRYOPHYTES 
(See also under Morphology: Gerton & Eakin) 
Kachroo, P. Schusteria | tonduzana, from Costa Rica] a new genus of Lejeunea- 
ceae. Bryologist 60: 273-277. S [QO] 1957. 
Schuster, Rudolf M. North American Lejeuneaceae. VI. Lejeunea: subgenus 
Lejeunea (11; coneluded). Jour. Elisha Mitchell Soe. 73: 388-443. 
N 1957. 
Schuster, R. M. & Patterson, P. M. Noteworthy Hepaticae from Virginia. 
Rhodora 59: 251-259. O [15 N] 1957. 


FUNGI 

Barnett, H. L. Hypozrylon punctulatum and its conidial stage on dead oak trees 
and its culture. Mycologia 49: 588-595. JlI-Au [6 S] 1957. 

Cash, Edith K. & Waterman, Alma M. A new species of Plagiostoma associated 
with a leaf disease of hybrid aspens. Mycologia 49: 756-760. O 1957. 

Chupp, Charles. The possible infection of the human body with Cercospora apii. 
Mycologia 49: 773, 774. O 1957. 

Cooke, Wm. Bridge. The Porotheleaceae: Porothelewm. Mycologia 49: 680- 
693. O 1957. 

Cottingham, John O. Higher fungi of Marin County, Indiana, VIII. Proe. 
Indiana Acad. 66: 305, 1957. 

Culberson, William L. Parmelia caroliniana Nyl. and its distribution. Jour. 
Elisha Mitchell Soe. 73: 443-446. N 1957. 

Drechsler, Charles. Two medium-sized species of Conidiobolus occurring in 
Colorado. Jour. Wash. Acad. 47: 309-315. S 1957. 

Fergus, Charles L. & Stambaugh, William J. An irregular and unusual forma- 
tion of mycelial mats by Ceratocystis fagacearum. Mycologia 49: 761-766. 
O 1957. 

Hesseltine, C. W. & Benjamin, C. R. Notes on the Choanephoraceae. Myco- 
logia 49: 723-733. O 1957. 

Imshaug, Henry A. Alpine lichens of western United States and adjacent 
Canada. I. The macrolichens. Bryologist 60: 177-272. S [O] 1957. 
Karling, John S. New and unidentified species of Synchytrium. V. Mycologia 

49: 740-755. O 1957. 
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~ Kuehn, Harold H. Observations on Gymnoascaceae. V. Developmental morphol- 
ogy of two species representing a new genus of the Gymnoascaceae. Myco- 
logia 49: 694-706. O 1957. 
Lentz, Paul L. Studies in Coniophora. I. The basidium. Mycologia 49: 
534-544. Jl-Au [6 8] 1957. 
Lichtwardt, Robert W. Enterobryus attenuatus from the passalid beetle. 
Mycologia 49: 463-474. Jl-Au [6 8] 1957. 
Lichtwardt, Robert W. An Enterobryus occurring in the milliped Scytonotus 
granulatus (Say). Mycologia 49: 734-739. O 1957. 
Meiners, Jack P. & Fischer, George W. Some new grass smut records from the 
western states. III. Mycologia 49: 767-771. O 1957. 
Meyers, Samuel P. Taxonomy of marine Pyrenomycetes. Mycologia 49: 475- 
528. Jl-Au [6 S] 1957. 
Moore, Royall T. Index to the Helicosporae: addenda. Mycologia 49: 580-587. 
Jl-Au [6 8] 1957. 
Olive, Lindsay S. Tulasnellaceae of Tahiti. A revision of the family. Mycologia 
49: 663-679. O 1957. 
Raper, Kenneth B. Nomenclature in Aspergillus and Penicillium. Mycologia 
49: 644-662. O 1957. 
Shaffer, Robert L. Volvariella in North America. Mycologia 49: 545-579. 
Jl-Au [6 8] 1957. 
g Smalley, Eugene B. & Hansen, H. N. The perfect stage of Gliocladium roseum. 
% Mycologia 49: 529-533. Jl-Au [6 S] 1957. 
Sparrow, Frederick K. Observations on chytridiaceous parasites of phanero- 
* grams. VII. A Physoderma |lycopi, sp. nov.] on Lycopus americanus. Am. 
Jour. Bot. 44: 661-665. O [N] 1957. 
Thiers, Harry D. The agariec flora of Texas. I. New species of agarics and 
boletes. Mycologia 49: 707-722. O 1957. 


s 
PTERIDOPHYTES 
d Gupta, K. M. Some American species of Marsilea with special reference to their 
i. epidermal and soral characters. Madrofio 14: 113-127. 30 O 1957. 
i. Morton, C. V. Ferns of the Galépagos Islands. Leafl. West. Bot. 8: 188-195. 
pl. 3, 4. 6 D 1957. 
| SPERMATOPHYTES 
(See also under Morphology: Carlquist) 

: Ahlgren, Clifford E. Phenological observations of nineteen native tree species 
- in northeastern Minnesota. Ecology 38: 622-628. D 1957. 

Ainsworth, Walter. Notes on color, lobing and freaks in Phlox subulata. Bar- 
rm tonia 28: 34, 35. 25 S 1957. 

Allard, H. A. What became of the Rubus manuscript of Edward 8. Steele? 
is Castanea 22: 135, 136. D 1957. 
6. Baker, Milo S. Studies in western violets—VIII. The Nuttalianae continued. 

Brittonia 9: 217-230. 21 N 1957. 

* Baldwin, J. T. Monotropsis Lehmaniae not a real species. Rhodora 59: 259- 


262. O [15 N] 1957. 

Be Baldwin, J. T. & Speese, Bernice M. Chromosomes of Pogonia and of its allies 
in the range of Gray’s Manual. Am, Jour. Bot. 44: 651-653. O [N] 1957. 

Bary, David. The African relative of the Chilean wine palm. Principes 1: 180- 
182. O 1957. 


ria 
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Beaman, John H. & Schultes, Richard Evans. Notes on orchids from La Baya- 
mesa, Cuba. Rhodora 59: 245-251. O [15 N] 1957. 
Bell, C. Ritchie. Hydrocotyle americana L. in Soyth Carolina. Jour. Elisha 
Mitchell Soe. 73: 446, 447. N 1957. 
Blake, 8. F. A new cruciferous weed, Calepina irregularis, in Virginia. Rhodora 
59: 278-280. N [DJ] 1957. 
Bowden, Wray M. Cytotaxonomy of section Psammelymus of the genus Elymus, 
Canad. Jour. Bot. 35: 951-993. pl. 1-3. N 1957. 
+. Lucy. Dentaria laciniata from seed. Rhodora 59: 267-269. O [15 N] 
1957. 
Bravo H., Helia. Una nueva especie de Cereus. Anal. Inst. Biol. [ Mexico] 
27: 311-319. 1956 [N 1957]. 
", Bryan, L. W. The genus Pritchardia—loulu palms. Principes 1: 159-161. 
O 1957. 
Burkart, Arturo. Notes on some Brazilian and other Leguminosae. Contr. 
j U. S. Nat. Herb. 29: 545-551. 1957. 


Carlson, Margery C. Monograph of the genus Russelia (Scrophulariaceae). 
































Fieldiana Bot. 29: 231-292. pl. 1-6. 6 D 1957. 
Chambers, Kenton L. Taxonomic notes on some Compositae of the western 
United States. Contr. Dudley Herb. 5: 57-68. 1 N 1957. 
Clarkson, Roy B. Blister swamp, West Virginia. Castanea 22: 137, 138. D 
1957. 
Cronquist, Arthur & Keck, David D. A reconstitution of the genus Machaeran- 
thera. Brittonia 9: 231-240. 21 N 1957. 
Dix, W. L. Molinia caerula at home in Wayne County. Bartonia 28: 37. 258 
1957. 
Eaton, Richard J. Echinochloa Walteri in Coneord, Massachusetts. Rhodora 
59: 262-265. O [15 N] 1957. 
Endrizzi, John E. Cytological studies of some species and hybrids in the eu- 
sorghums. Bot. Gaz. 119: 1-10. S [N] 1957. 
Endrizzi, John E. The cytology of two hybrids of Gossypium. Jour. Hered. 
48: 221-226. S-O [N] 1957. 
Gilbert, P. A. Notes on the genus Cymbidium in Australia. Am. Orchid Soe. 
Bull. 26: 768-770. N 1957. 
Hall, Marion T. Variation in the genus Hudsonia. Proce. Indiana Acad. 66: 
' 321, 322. 1957. 
Hodge, W. H. Rhyticocos amara, Principes 1: 176-179. O 1957. 
Howell, John Thomas. The Atriplex of the Galapagos Islands. Leafl. West. 
Bot. 8: 195-197. 6 D 1957. 
Jackson, R. C. & Guard, A. T. Analysis of some natural and artificial inter- 
specific hybrids in Helianthus. Proc. Indiana Acad. 66: 306-317. 1957. 
Jones, George Neville. On the specific distinctness of Rudbeckia laciniata and 
R. ampla. Madrofio 14: 131-133. O 1957. 
Khoshoo, T. N. A polyhaploid plant of the tetraploid race of Sisymbrium irio. 
Jour. Hered. 48: 238-242. S-O [N] 1957. 
M[oore], H[{arold] E. Pelagodoxa Henryana. Principes 1: 173-175. O 1957. 
McClintock, Elizabeth. A monograph of the genus Hydrangea. Proe. Calif. 1 
' Acad. 29: 147-256. 5 N 1957. 
Martinez, Maximino. Los encinos de México. VII. Anal. Inst. Biol. [Mexico] 
27: 373-395. 1956 [N 1957 
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Markle, Carrolle A. Contributions to the flora of Wayne County, Indiana, IT. 
Proc. Indiana Acad. 66: 301-304. 1957. 

Mason, Herbert L. A flora of the marshes of California. i—viii, 1-878. illust. 
Berkeley, Univ. Calif. Press. 1957. 

Matuda, Eizi. Plantas nuevas e interesantes de México. Anal. Inst. Biol. 
| Mexico] 27: 337-371. 1956. [N 1957]. 

Miranda, F. El género Mortoniodendron y otros Arboles notables de las selvas 
del sur de México. Anal. Inst. Biol. [Mexico] 27: 321-336. 1956 [N 1957]. 

Moore, Lucy B. The species of Xeronema (Liliaceae). Pacif. Sei. 11: 355-362. 
O 1957. 

Mukherjee, Barid B., Wiens, Delbert & Vickery, Robert K. Chromosome 
counts in the section Simiolus of the genus Mimulus (Scrophulariaceae) IT. 
Madrofio 14: 128-131. 30 O 1957. 

Mukherjee, Sunil Kumar. Origin and distribution of Saccharum. Bot. Gaz. 
119: 55-61. S [N] 1957. 

Perdue, Robert E. A new variety of Rudbeckia californica. Rhodora 59: 289. 
N [D] 1957. 

Price, Sam. Cytological studies in Saccharum and allied genera. Jour. Hered. 
48: 141-145. Jl—-Au [S] 1957. 

Raven, Peter H. The grasses of San Francisco, California. Leafl. West. Bot. 8: 
198-200. 6 D 1957. 

Rodriguez C., Rafael Lucas. Systematic anatomical studies on Myrrhidendron 
and other woody Umbellales. Univ. Calif. Publ. Bot. 29: 145-318. pl. 
386-47. 30 O 1957. 

Schultes, Richard Evans. Orchidaceae neotropicales III. De Orchidaceis in- 
sularum Trinidad et Tobago notulae additiciae. Rhodora 59: 280-289. 
N [D] 1957. 

Sharp, A. J. Vascular epiphytes in the Great Smoky Mountains. Ecology 38: 
654, 655. O 1957. 

Shinners, Lloyd H. Polygonum bicorne Raf. instead of P. longistylum Small. 
Rhodora 59: 265-267. O [15 N] 1957. 

Svenson, Henry Knute. (Poales) (Cyperaceae) Scirpeae (continuatio). N. 
Am. Flora 18: 515-556. pl. 1. 5 N 1957. 

Terrell, Edward E. The vascular flora of Clinton County, Ohio. Ohio Jour. Sci. 
55: 215-240. Jl 1955. i 

Thieret, John W. Plants new to Illinois and to the Chicago region. Rhodora 
59: 289. N [D] 1957. 

Thomas, John H. The vascular flora of Middleton Island, Alaska. Contr. 
Dudley Herb, 5: 37-56. 1 N 1957. 

Weber, William A. A new intergeneric natural hybrid involving Oryzopsis and 
Stipa (Gramineae). Rhodora 59: 273-277. N [D] 1957. 

Wherry, Edgar T. Our dwarf bindweeds. Bartonia 28: 32, 33. 25 S 1957. 
Wimber, Donald E. Cytogenetic studies in the genus Cymbidium. Pollen forma- 
tion in the hybrids—III. Am. Orchid Soe, Bull. 26: 771-777. N 1957. 
Yuncker, T. G. A new Peperomia, collected by the Suriname Expedition 1948/49. 

Acta Bot. Neerl. 6: 393, 394. N 1957. 
Zobel, Bruce & Cech, Franklin. Pines from Nuevo Leén, Mexico. Madrojio 14: 
133-144. 30 O 1957. 
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ECOLOGY AND PLANT GEOGRAPHY 
(See also under Plant Physiology: Laude; under Phytopathology: Menon & Williams) 
’ Brodie, Harold J. Raindrops as plant dispersal agents. Proce. Indiana Aead. 
66: 65-73. 1957. 
Buell, Murray F. & Niering, William A. Fir-spruce-birch forest in northern 
Minnesota. Ecology 38: 602-610. O 1957. 
Clausen, J. Johanna. A phytosociological ordination of the conifer swamps 
of Wisconsin. Ecology 38: 638-646. O 1957. 
Cottam, Grant, Curtis, J. T. & Catana, Anthony J. Some sampling characteris- 



























tics of a series of aggregated populations. Ecology 38: 610-622. O 1957. 

Cuatrecasas, José. Esquema sumariado de la vegetacién de la ‘Provincia 
norteandina.” Suel. Ecuat. 1: 13-30. 1956. 

Del Llano, M. Planeamiento regional de Colombia con fundamento ecolégico. 
Suel. Eeuat. 1: 39-45. 1956. 

Dix, Ralph L. Sugar maple in forest succession at Washington, D. C. Ecology 
38: 663-665. O 1957. 

Gerloff, Gerald C. & Skoog, Folke. Availability of iron and manganese in south- 
ern Wisconsin lakes for the growth of Microcystis aeruginosa. Ecology 
38: 551-556. O 1957. 

Gregory, R. A. Some silvicultural characteristics of western red cedar in south- 
east Alaska. Ecology 38: 646-649. O 1957. 

Hubach, E. Interpretacién geolégico des los suelos de la regién de Chingasa- 
Farallones-Medina (Cundinamarea). Suel. Eeuat. 1: 31-38. 1956. 
Orputi, P. A. & Curtis, J. T. Soil microfungi in relation to the prairie con- 

tinuum in Wisconsin. Ecology 38: 628-637. O 1957. 
Shields, Lora Mangum. Algal and lichen floras in relation to nitrogen content 
of certain voleanic and range soils. Ecology 38: 661-663. O 1957. 


MORPHOLOGY 
(including anatomy and cytology in part) 
(See also under Plant Physiology: Avers; Spurr; Steeves & Sussex) 
Bannan, M. W. The relative frequency of the different types of anticlinal 
divisions in conifer cambium. Canad. Jour. Bot. 35: 875-884. N 1957. 
Bold, Harold C. Morphology of plants. i-xxtii, 1-669. illust. New York, Harper. 
4 1957. 
Carlquist, Sherwin. Leaf anatomy and ontogeny in Argyroxiphium and Wilkesia 
(Compositae). Am. Jour, Bot. 44: 696-705. O [N] 1957. 
Gorton, Bert 8. & Eakin, Robert E. Development of the gametophyte in the 
i moss Tortella caespitosa. Bot. Gaz. 119: 31-38. 8 [N] 1957. 
Griffith, Mildred M. Foliar ontogeny in Podocarpus macrophyllus, with special 
reference to transfusion tissue. Am. Jour. Bot. 44: 705-715. O [N] 1957. 
Hall, I. V. The tap root in lowbush blueberry. Canad. Jour. Bot. 35: 933, 934. 
pl. 1. N 1957. 
Holton, C. 8. & Kendrick, E. L. Fusion between secondary sporidia in culture is 
t a valid index of sex compatibility in Tilletia caries. Phytopathology 47: 
688, 689. N 1957. 
Kendrick, Edgar L. The production of teliospores of Tilletia caries in eulture. 
Phytopathology 47: 674-676. N 1957. 
Lewin, Ralph A. The zygote of Chlamydomonas moewusii. Canad, Jour. Bot. 
35: 795-804. N 1957. 
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Maltzahn, K. E. von. A study of size difference in two strains of Cucurbita 


) pepo L. I. Gross size differences. Canad. Jour. Bot. 35: 809-830. N 1957. 

II. Histological and cellular size differences. 831-843. 

Nilson, E. B., Johnson, V. A. & Gardner, C. O. Parenchyma and epidermal cell 
length in relation to plant height and culm internode length in winter 
wheat. Bot. Gaz. 119: 38-43. 8 [N] 1957. 

Swamy, B. G. L. & Ganapathy, P. M. On endosperm in dicotyledons. Bot. Gaz. 
119: 47-50. S [N] 1957. 

Tomlinson, P. B. Current work on the systematic anatomy of palms. Principes 


| 1: 163-173. O 1957. 
GENETICS 
(including cytogenetics) 


(See also under Spermatophytes: Endrizzi; Khoshoo; Price; Wimber; under 
Phytopathology: Crossan & Lynch; Daines et al.) 


Alley, Curtis J. Cytogenetics of Vitis. II. Chromosome behavior and the fertility 
of some autotetraploid derivatives of Vitis vinifera L. Jour. Hered, 48: 
194-202. S-O [N] 1957. 


Bemis, W. P. Inheritance of a base seed-coat color factor in lima beans. Jour. 
Hered. 48: 124-127. My—Je [J1] 1957. 
Fabergé, A. C. The possibility of forecasting the relative rate of induced loss 


for endosperm markers in maize. Genetics 42: 454-472. Jl [N] 1957. 

Filho, H. Antunes & Carvalho, A. Genetics of Coffea. XVI. The variety typica 
as a standard for genetical studies of Coffea arabica. Jour. Hered. 48: 
110-117. My—Je [J1] 1957. 

Graf, G. E. Chromosome breakage induced by X-rays, maleic hydrazide and its 
derivatives in relation to knob number in maize. Jour. Hered, 48: 155-159. 
Jl-Au [S] 1957. 

Hanson, W. D. & Johnson, Herbert W. Methods for calculating and evaluating 
a general selection index obtained by pooling information from two or more 
experiments. Genetics 42: 421-432. Jl [N] 1957. 

Hesseltine, C. W. & Anderson, R. F. Microbiological production of carotenoids. 
I. Zygospores and carotene produced by intraspecific and interspecific 
crosses of Choanephoraceae in liquid media. Mycologia 49: 449-452. JI-Au 
[6 S] 1957. 

Ivanoff, S. S. The mid-south oat variety. A victoria-blight resistant mutant. 
Jour. Hered. 48: 101--107. My—Je [J1] 1957. 

Jodon, Nelson E. Inheritance of some. of the more striking characters in rice. 
Jour. Hered. 48: 181-192. Jl-Au [S] 1957. 

Kammacher, P. A., Brown, M. 8. & Newman, J. 8. A quadruple monosomie in 
cotton. Jour. Hered. 48: 134-138. Jl-Au [8] 1957. 

Kim, Ho Sik, Geddes, W. F. & DeVay, J. E. Studies on the synthesis of alpha- 
amylase and free amino acids by mutants of Aspergillus oryzae. Mycologia 
49: 453-462. JI-Au [6 8] 1957. 

Lewis, C. F. Interaction of genes for round leaf and frego bract in cotton. 
Jour. Hered. 48: 169-172. JlI-Au [S] 1957. 

Lewis, C. F. & Richmond, T. R. The genetics of flowering response in cotton. 
I. Fruiting behavior of Gossypium hirsutum var. marie-galante in a cross 
with a variety of cultivated American upland cotton. Genetics 42: 499- 
509. J1 [N] 1957. 
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